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JABLOCHKOFF’S DISTRIBUTION PATENT 
EXTENSION. 


“In the matter of certain letters patent, granted to Paul 
Jablochkoff, of Paris, Boulevard de Strasbourg, 23, engineer, 
for the invention of ‘A new process of producing and 
dividing electric light and apparatus therefor,’ and bearing 
date the 22nd day of May, 1877, and numbered 1,996. 
Notice is hereby given, that it is the intention of the Elec- 
trical Engineering Corporation, Limited, in whom the said 
letters patent are now vested, to present a petition to Her 
Majesty in Council, praying that the said letters patent may 
he extended for a further term. And notice is hereby further 
given, that on the 19th day of February next, or on such sub- 
sequent day as the Judicial Committee of Her Majesty's 
Privy Council shall appoint for that purpose, an application 
will be made to the said Committee for a time to be fixed for 
hearing the matter of the said petition, and any person 
desirous of being heard in opposition to the prayer of the 
said petition must enter a caveat to that effect in the Privy 
Council Office, on or before the said 19th day of. February 
next.—Dated this 24th day of December, 1890.—F alTHFULL 
and OwEN, 11, Victoria Street, Westminster, Solicitors for 
the Petitioners.” 
- So runs a notice in the London Gazette of the 9th inst. 
It may not be generally known to our readers that the 
patent in question is that upon which the Electrical 
Engineering Corporation, Limited, has already prevailed 
upon the following firms to work under licence :— 
the Anglo-American Brush Electric Light Corporation, 
Limited ; Crompton and Company, Limited; 8S. Z. de 
Ferranti—London Electric Supply Corporation, Limited ; 
W. T. Goolden and Company ; Hammond and Company ; 
Wilson Hartnell ; Johnson and Phillips ; Nalder Bros, and 
Company ; Paterson and Cooper ; Ernest Scott and Company ; 
Siemens Bros. and Company, Limited ; J. G. Statter and 
Company, Limited, and Laurence, Paris and Scott, Limited. 
The Corporation also warns the public against infringement. 
Now, our views on the subject of monopolies are so well 


known that it is needless to recapitulate them here, but as we 
have always held that the patent of Gaulard and Gibbs 
could not prevent the employment of other forms of trans- 
formers, a contention which was shown to be correct by a 
decision in the law courts, we are equally of opinion that 
Jablochkoff’s patent, like many otliers of its kind before and 
since, is a mere meytion, without development, of distribution 
by transformers. 

In these days of patent ipiracy a real inventor stands but 

little chance of developing his invention, unless, like Graham 
Bell’s telephone receiver, the ‘initial effort is of so simple and 
complete a/nature in itself, that most attempts at so-called im- 
provement are mere artifices to get outside the claims of his 
specification rather than useful additions to an apparatus 
already nearly perfect. No sooner is a specification 
made public than numbers of persons who make “im-' 
proving” it a business, are ready, if the invention shows 
real promise, to “ring the changes” upon it there and 
then. Probably all the twistings and turnings of the original 
idea would occur in course of time to the inventor himself, 
but, no! this process of evolution is denied him ; the work 
which he could well complete is immediately pounced 
upon by others who desire a finger in the pie. Let it not be 
understood that we deprecate the desire to make everything 
as perfect as possible, but let it be with the genuine idea to 
improve, and not for the purpose of eventually extracting 
black mail when a favourable opportunity arises. 

With an inventor who really makes some great discovery, 
such as Varley’s happy thought of the reaction principle of 
the dynamo, we have every sympathy, and no one would 
begrudge such a discoverer ‘all the honours which a grateful 
community thought fit to bestow upon him, or the riches 
which might accure to him through the general adoption and 
use-of his rights during the term of years granted as the 
life of a patent ; but we have no patience with the attempts 
which are continually being made in all branches 
of electrical engineering to secure monopolies on patents 
which are known to have been anticipated by other workers 
in the same field. 

Neither do we feel very favourably disposed towards those 
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so-called inventors who, having made some difference of 
construction in an apparatus without introducing any novel 
feature in its working consider themselves free to do as they 
please in. the face of existing and workable patents of the 
same kind, even if these latter be not absolutely new inven- 
tions. To illustrate our meaning let us go back to-the time of 
Gaulard and Gibbs. When it was found that in their trans- 
former system there was something more than a germ of use- 
fulness, improvers sprang up with mushroom-like growth. 
Probably poor Gaulard would, had time admitted, have tried 
transformers with closed magnetic circnits, even if he had not 
hit upon that hybrid compromise between the open and closed 
magnetic circuit, which an ardent student of natural history 
seems to have discovered through watching the habits of a 
little quadruped with round ears, and the upper part of his 
hody covered with prickles. Now, although we contend that 
the designers of these various appliances have a right to use 
and sell their wares, yet the Gaulard and Gibbs patent would 
never have been overthrown had the proprietors allowed the 
new comers to go on in their way free from interference. It 
was a matter of the inventor of an improvement overthrow- 
ing a prior improvement, and now it seems rather paradoxical 
that the one who upset the patent of Gaulard and Gibbs 
should consent to work under license from -the owners 
of Jablochkoff’s visionary scheme. Gaulard and Gibbs 
should have been contented to exploit their own apparatus 
and leave others alone; neither they nor any of the 
workers in the domain of distribution by transformers had a 
patent which, in our opinion, would stand the brunt of a 
test action. 

Having thus briefly, but freely delivered ourselves on 
inventors and inventions, we will proceed to the matter 
at issue. No doubt the subject will receive considerable 
attention, but we are credibly informed that a large number 
of the firms composing the trade have already been granted 
licenses by the E. E. Corporation on such excessively reason- 
able terms that we hardly think the trade, as a whole, 
is likely to oppose the application. This may be thought a 
very selfish way of looking at it; but in these days when 
electrical firms are threatened with such a large amount of 
litigation on vital points, they consider it necessary to reserve 
their energies for fighting those attempts which seriously 
imperil the welfare of the trade. 

The following questions, however, suggest themselves :— 

1. Is it morally right that the holders of the Jablochkoff 
patent should have their monopoly extended ? 

2. Did Jablochkoff’s invention, which was a mere mention, 
without development, of distribution by transformers, entitle 
the holders of it to levy royalties for an extended period? 

3. Have the existing holders of Jablochkoff’s patent 
treated the trade fairly and liberally ? . 

We will answer the last question first, and say certainly 
they have done so, and consequently have probably received 
very little money, and from this point of view alone the Cor- 
poration has some grounds in petitioning for an extension. 

With regard to the first two questions we have advisedly 
used the words “ morally right,” because we believe that it 
would be found if anyone spent sufficient money on litiga- 
tion, that not one of the inventors who made this form of 
distribution possible, has got a patent which would stand ; 
but nowadays there is a growing disposition in the 
electrical trades to treat these matters in an equitable 


manner andi to pay royalties (provided they are levied at a 
low rate) to the holders of patented inventions which really 
have been of service to the trade, and no one could deny that 
distribution by transformers has been of real service. This 
feeling, however, does not seem quite logical, for we find 
that the same people who are contented to stay their opposi- 
tion to an extension of Jablochkoff’s patent, are ready to 
fight, tooth and nail, against the claims of Lane-Fox. 

When one considers that the inventors of almost all the 
important improvements connected with electric lighting have 
in most cases gone entirely unrewarded, one cannot help 
feeling a sympathy with, and a desire to help those who have 
really done something and who are perhaps unfortunate in 
the manner their patent was drafted. We leave the trade, in 
this case, to decide upon the policy to adopt. 


ELECTRIC LIGHTING IN THE CITY. 


Every public scheme or undertaking is, of course, open to 
divergent criticism, no two critics basing their opinions on 
the self-same ascertained facts or data; still, as a rule, in 
comparing independent criticisms, a general similarity of 
purport or parallelism will be discovered between them as to 
the feasibility of the projects, while any great departure from 
coincidence will only arise when the commercial and financial 
prospects come under discussion. 

This is not the case between the remarks upon the City 
lighting, published respectively in the Financial News and 
Money. The one paper—part of whose article we printed 
last week—makes the success of the scheme for improving 
the lighting of the streets in the City an undoubted cer- 
tainty ; depicts it in language financial papers so well know 
how to employ, filled with delightful suggestions for future 
dividends of over 10 per cent., and other baits likely to raise 
the hopes and inflame the minds of the investing public 
prior to bringing out the proposed companies which are 
eventually to take over the concessions. If this article 
gives too glowing an aspect to the vision of future 
prosperity, it is right in its judgment of not raising any 
suspicions that the contractors can fail to accomplish the 
engineering portion of the undertaking. Our other contem- 
porary, on the other hand, takes a most adverse and pessi- 
mistic view of the whole matter; in fact, its leader is a 
counterblast to the above statements, criticising each sentence 
to throw ridicule thereon—we think just ridicule, as far as 
the commercial part is concerned, for it is difficult to see 
whence a dividend can be extracted from the following set 
forth advantage: “This new and important departure of 
lighting by electricity the whole of its thoroughfares, stands 
foremost and alone among the cities of the world.” We are 
at one with Money in regard to “artfully baited traps” to 
catch the unwary investor, and in the advice that “they are 
best left severely alone,” and we must agree with its opinion 
that, if the capital to be sunk for lighting the City is to 
amount to £1,000,000, the investors will have to wait for a 
reasonable return on the money expended until the return of 
the Greek Kalends, 
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The rent of lamps for lighting thoroughfares will be some- 
what over £20,000 per annum; and the consumption 
of current will be approximately 680,000 units per annum. 
Supposing the capital invested was £100,000 instead of 
£1,000,000, there would not even then be much to spare 
for interest after all outgoings were discharged and de- 
preciation provided for. Whatever financial success is 
to attend the scheme will be derived from private con- 
sumption. How will City people avail themselves of 
the use of electricity when it is brought to their doors ? 
The City is essentially ah early place where compara- 
tively there is little night work, always excepting at 
the printing establishments, consequently it is a question 
whether warehousemen would light their existing premises 
by electricity in place of the present’ gas burners; some 
offices might do so, but we should not be sanguine as to the 
satisfactory result from that source, and private dwelling- 
houses being few in the City little could be expected from 
that class of demand. The bulk of the consumption would 
have to come from public establishments, banks, and large 
commercial institutions. 

Some of these ‘buildings are already lighted by private 
installations, and more would use electricity, were there no 
attendant;:inconvenience in using the currrent. In all pro- 
bability the premises that are at present fitted with electric 
light would, before long, be supplied by the contractors for 
the City lighting, for it can hardly be denied that engines 
and other apparatus are undesirable machinery to have 
working in private buildings, and cause some trouble and 
expense in maintaining. The companies may rest assured 
that all this class of consumption will, in the end, be 
supplied from their mains. 

The criticism on the financial outlook is fair and justifi- 


-uble; not so that on the engineering fulfilment of the 


scheme, which it must be confessed is outrageously silly and 
behind the time ; it reads like unto certain papers we have 
gone through during some American controversy, the dis- 
tinguishing feature of which was that neither of the two 
sides could see the least value in the statements made by the 
other. 

Because the London Electric Supply Corporation have 
unfortunately, for themselves, been burnt out, and the 
Deptford station is not immediately all that could be wished, 
the article calmly concludes that the concessionaires for the 
City lighting are about to tempt fate and fortune by trying 
their ’prentice hands on the job, quite undeterred by former 
fiascoes. 

We shall not make any further comment, but add an 
extract, from which every one can form his own conclusion :— 
“In plain words, there is ample evidence that the electric 
light apostles are again letting their imaginations run away 
with them. The simple truth is that an enormous amount 
of money is going to be squandered in pursuance of a costly 
und impracticable fad,” and “in face of the constant break- 
downs and fatalities caused by the electric light, the streets 
are to be handed over to such an insidious and treacherous 
enemy. It is another case of ‘much cry and little wool.’ 
It is merely bounce, and nothing more.” 

The article totally ignores the fact that other companies 
ure supplying the electric current successfully, in spite of the 
80-called fiasco on the part of the London Supply Corpora- 
tion, 


THE LIQUIDATION OF COMPANIES. ~ 


HitHErTOo it has been a matter of great difficulty for share- 
holders and creditors of companies in course of winding up 
to obtain access to the accounts of liquidators, the statement 
made at the final meeting as to the manner in which the 
winding up has been conducted and the property of the com- 
pany disposed of being all the information usually obtain- 
able. A change in this direction has now taken place, and 
the Companies’ (Winding-up) Act, 1890, which came into 
operation on the 1st inst., provides that at such periods as 
may be prescribed, the liquidator of a company shall send 
to the Registrar of Companies an account of receipts and 
payments, and that these shall be open to the inspection of 
creditors, contributories, or their agent, upon payment of a 
certain fee. In the absence of any special direction from 
the Board of Trade, the statement is to be sent twice in each 
year, the first to be filed within 30 days from the termina- 
tion of the first year during which the liquidation proceed- 
ings have been pending. 

The statement is to contain details of all the liquidator’s 
receipts and payments on account of the company, but bank 
transactions as between the liquidator and the bank, and 
payments or receipts on account of investments made by or 
on behalf of the liquidator, are to be inserted in the columns 
provided for that purpose, and not in the columns for “ other 
receipts and payments.” Each receipt and payment must 
be entered in the account in such a manner as sufficiently to 
explain its nature. The receipts and payments are severally 
to be added up at the foot of each sheet, and the totals 
carried forward to the next sheet without any intermediate 
balance, so that the gross totals shall represent the total 
amounts received and paid by the liquidator respectively. 
When the liquidator carries on a business, a trading account 
must be forwarded as a distinct account, and the totals of 
receipts and payments on the trading account must alone be 
set out in the statement. Petty expenses must be entered in 
the statement or trading account in sufficient detail to show 
that no estimated charges are made. Where property has 
been realised, the gross proceeds of sale are to be entered under 
receipts in the statement, and the necessary disbursements 
and charges incidental to sales must be entered as payments. 

Where dividends or instalments of composition are paid 
to creditors, or a return of surplus assets is made to contri- 
butories, the total of each dividend or instalment must be 
entered as one sum. ‘Thirty days are allowed for filing the 
statements, and a liquidator not complying with the require, 
ments of the Act renders himself liable to penalty not 
exceeding £50 for éach day during which the default con- 
tinues. 

If it appears from any such statement or otherwise that 
any liquidator of a company has in his hands or under his 
control any money representing unclaimed or undistributed 
assets of the company which have remained unclaimed or 
undistributed for six months after the date of their receipt, 
the liquidator is to forthwith pay the same to the companies’ 
liquidation account at the Bank of England. Every such 
liquidator shall be entitled to the prescribed certificate of 
receipt for the moneys so paid, and that certificate shall be 
an effectual discharge to him in respect thereof. 

For the purpose of ascertaining and getting in any money 
payable into the Bank of England in pursuance of this 
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section, the like powers may be exercised and by tl the like 
authority as are exerciseahle under section 162 of the Bank- 
ruptcy Act, 1883, for the purpose of ascertaining and 
getting in the sums, funds, and dividends referred to in that 
section. 

Any person claiming to be entitled to any money paid into 
the Bank of England in pursuance of this section may apply 
to the Board of Trade for payment of the same, and the 
Board of Trade may, on a certificate by the liquidator that 
the person claiming is entitled, make an order for the 


payment to that person of the sum due. Any person dis-— 


satisfied with the decision of the Board of Trade in respect 
of any claim thus made in pursuance of this section may 
appeal to the High Court. 

A special search room has been provided at Somerset 
House, and a fee of half-a-crown is charged for the inspection 
of any such statement, but any person who, for the purpose 
of inspecting, shall untruthfully state himself to be a creditor 
or contributory, will be considered guilty of a contempt of 
court, and will be punishable accordingly, on the application 
of the liquidator or of the official receiver. It would be to 
the public advantage if the authorities would themselves take 
steps for the enforcement of the penalty for the non- 
compliance with the provisions of the new Act, instead of 
leaving the initiative to any member of the public. Many of 
the companies registered seem quite to ignore the fact that 
an annual return is required to be filed, and it is only occa- 
sionally that proceedings are taken; a private individual 
naturally objecting to pose as a common informer, and as a 
consequence, such companies continue in default until after 
existing for a lengthened period they are struck off the register. 


THE FRENCH ELMORE COMPANY. 


THE statutory meeting of the French Elmore Company was 
held on Friday last. We publish a report of the proceedings 
in another column. The shareholders might have reasonably 


‘exfiected that some definite information of the progress of 


the process would have been furnished, but they had to be 
content with the vaguest generalities. Incidentally we find 
confirmation of our views that other company issues were 
contemplated. The French Company retains the wire busi- 
ness in its own hands “ instead of disposing of the same to 
a sub-company as was intended” The rest of the proceed- 
ings was largely composed of exchanges of compliments 


-Ketween the directors and Monsieur Sécretan. The 


directors congratulate the shareholders on their good 
fortune in having secured his very valuable services, and 
M. Secretan is glad to have the opportunity of expressing 
publicly. the honour the directors have conferred upon 


‘him. The directors have certainly “ put their money on” 
-M. Secretan. They had arranged for works in the south 


with water power, but M. Secretan prefers the north with 
steam power. The directors contemplated working on a 
small scale, but nobody will be surprised to learn that M. 


_ Secretan prefers a grand scale, and the directors double the 


working capital accordingly. If the company succeeds, the 
directors will be entitled to the credit, because they had the 
good judgment to select M. Seeretan as general manager ; 


~ if’ by any mis-chance it should fall short of the expectations 


raised, it will si all the fault of that M. Secretan, and the 
directors will simply be responsible for a slight error of 
judgment—an error which will be quite excusable when 
the recommendations they received are taken into account. 
One of the shareholders, who had the temerity to makc 
remarks throwing some doubt on M. Sécretan was effectually 
silenced by Mr. F. L. Rawson, expressing the high opinion 
his firm—Woodhouse and Rawson—had of M. Sécretan’s 
capacity. When Mr. F. L. Rawson heard there was a chance 
of M. Sécretan coming as manager, he exclaimed, “The 
future of the company is assured,” so that there was appa- 
rently some doubt about the success of Elmore by itself, but 
Elmore-cum-Sécretan is irresistible. Proofs of M. Sécretan’s 
energy are very well in their way. Nobody need doubt his 
energy. The shareholders of the French Company do not 
need energy in the establishment of a factory which absorbs 
their money. What they do need is the exercise of judg- 
ment which will keep the money until they can see that an 
English factory pays. 


THE paper read by M. Grawinkle before 
The Gutta-pereha the Electro-technical Society of Berlin, and 
to which we referred in a previous issue, 
contained a not unimportant corroboration of the statements 
made by M. Sérullas, in the series of articles published in La 
Lumiére Electrique, as to the deterioration in the quality of 
gutta-percha now imported. M. Grawinkle ascribes the 
inferior insulation now obtained in gntta-percha covered wires 
as compared with that observed in the manufactures of a few 
years ago, to the indifferent quality of the gums now made 
use of. We presume that M. Grawinkle speaks with some 
authority, as he bases his remarks on an elaborate series of 
tests, conducted over a long period, on the German under- 
ground systems. It has been stated that two manufacturing 
companies were compelled to abstain from competing for 
certain work owing to the high price and difficulty of 
obtaining good gutta-percha, and we are given to understand 
that an Italian firm has been obliged to pay, in the London 
market, considerably more than five shillings per pound for 
gutta-percha of a satisfactory quality, and even at this price 
only comparatively small quantities could be obtained. From 
the India-Rubber and Gutta-Percha Journal we gather that 
the imports of gutta-percha in 1889 into the United Kingdom, 
from the British East Indies (we suppose that Assam, Ceylon 
and Burmah are here included) and British Guiana, have 
largely increased, while there appears to be a considerable 
diminution in the supply from the Straits Settlements. This, 
if we correctly interpret our contemporary’s statistics, would 
indicate a still descending scale in the quality of _ the 
material introduced to this country. The period seems to be 
rapidly approaching when the only practical solution of the 
difficulty will be found in the employment of Indis-rabber 
for waliengrennd and submarine cables. 


THE rent de la Société Internationale 

Telephone Cable, 8 Electrici¢ns ‘publishes, in its issue for 
December, 1890, some particulars as to the 

telephone cable about to be laid between Sandgate and Cape 
Gris-Nez. The cable contains four separate cores. Each 
conductor consists of seven copper wires stranded, and 
weighs 160 Ibs. per knot. The dielectric of each core is 
composed of three layers of gutta-percha alternating with 
layers of Chatterton compound, and weighs 300 lbs, per knot. 
Our contemporary has been led into a curious error witli 
regard to the temperature at which the core should be tested. 
It is stated that the conductor should have a resistance of 
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less than 7°632 ohms, and more than 7°478 ohms per knot, 
at a temperature of 45° Fhr., and that the insulation resist- 
ance must not be less than 500 megohms per knot at a tem- 
perature of 45° Fhr. In a footnote the author of the para- 
graph mentions that in a communication to the British 
Association the temperature is given as 75° Fhr., which, it 
is remarked, must be a mistake. We cordially agree with 
him that there must be a mistake somewhere. The equiva- 
lent of 45° Fhr. is given as 25° centigrade; as a matter of 
fact, it is 7°2° centigrade, while that of 75° Fhr. is 23°8° 
centigrade ; this might also be reckoned as another mistake. 
We do not wish to appear captious, but the idea of testing 
core after immersion for 24 hours in water at a temperature 
of. 45° Fhr. is too good a joke to let pass. 


THE Times in its issue for January 12th, 
cote contains a long article under the above 
heading, and the occasion ‘is taken ad- 
vantage of to reproduce the history, in a somewhat condensed 
form, of submarine telegraphy. To non-professional readers 
the article will prove of interest, but we take exception to 
the implication that Morse, in 1842, when he insulated a 
wire with India-rubber and tarred hemp, and submerged it 
in New York harbour, succeeding in telegraphing through it, 
was the first to suggest the transmission of current through 
an insulated wire, under water. In 1812 Baron Schilling 
insulated a wire with India-rubber and laying it across the 
Neva, succeeded in firing mines with the agency of a voltaic 
pile. He repeated these experiments in Germany, and after- 
wards in France. With regard to telephony, some space is 
given to a description of the effects of induction, and the 
means taken to neutralise this impediment are dealt with. 
The symbols “ K.R.” are explained (the mistake being 
made, however, of asserting that the K.R. of a looped line 
is double that of a single wire), and some account is 
given as to the construction of telephone lines and cables. 
Taking it as a whole, the article possesses merit. We would 
wish, however, to point out that with reference to the first 
Atlantic cable, due justice is seldom done to those Liverpool 
merchants, and shareholders of the Magnetic Company, who 
among them subscribed a far larger amount of capital than 
was obtained in America ; without their co-operation Cyrus 
Field, energetic and persevering though he was, would 
have scarcely seen his scheme realised so soon. How is it, 
we would ask, that Sir Samuel Canning’s name has been 
omitted from the list of those who were chiefly instrumental 
in making Transatlantic telegraphy a possibility and a 
success ? We read of Sir James (then Captain) Anderson 
among the illustrious names connected with the early history 
of submarine telegraphy : it would seem that it is not gene- 
rally known how much was due to Captain Moriarty, R.N. 


THE New York Electrical World con- 
lane siders the most important points in the 
station which is described on p. 70 of 

our present issue to be the following :—The feature of the 
St. Louis plant is the shafting room ; the very large Corliss 
engines which are used are belted on the main line shafts, 
which occupy a long hall by themselves, and from which the 
belts rise through the ceiling to operate the dynamos. In 
some respects this arangement is not without its faults, but 
where the cost of land is high, placing practically the whole 
plant on a single floor is too expensive, and recourse has to be 
taken to methods like the one we are considering. An in- 
teresting minor point in the operation of the system is the 
use of oil for fuel on a large scale. This has increased the 
capacity of the boilers and lessened the amount of care 
required, so that the oil fuel is a rather successful competitor 
of coal, even at the low price at which the latter can be 
furnished. The principal point to criticise in the plan is the 


use of simple engines instead of compound or triple expansion 
machines, There are. 10 great Corliss engities capable of 
handling an aggregate load of 8,400 arc lamps. Fora plant 
of this magnitude it almost goes without saying at the present 
time that compound condensing engines are a very con- 
siderable advantage, and the more recent stations are generally 
being equipped with them. Much of the success of this 
St. Louis plant is due to the great skill with which the 
details have been worked out, and with which all the minor 
operations are conducted. A complete system of checks, 
testing every portion of the apparatus, and watching its 
performance are in regular use, and have added much to the 
freedom from minor difficulties which has been secured. 
Outside of the station the same watchfulness is exercised, and 
by thoroughly systematic administration of the work it has 
been possible to conduct it with a degree of economy that 
was scarcely to be anticipated, and it must be said that the 
colossal station is in every way a first-class working. success. 
We cannot do better than commend our readers to the care-) 
ful study of our very elaborate description of this immense 
lighting station. 


At the meeting of the shareholders of 
Substance or Woodhouse & Rawson United, Limited, 
resolutions were passed increasing the 
capital and authorising the directors to arrange the repay- 
ment to the predecessor company’s liquidators of the amount 
deposited by them as a dividend guarantee fund. The terms 
of the deposit were that the money should be retained until 
July 1st, 1892, but the directors are anxious to repay it at 
once on terms which will be decidedly advantageous to 
Woodhouse and Rawson United. This statement puts the 
matter beyond criticism. Otherwise we should have thought 
the arrangement was somewhat analagous to that in which 
the substance is exchanged for the shadow. We are glad to 
find that the supply department shows large increase of orders 
and the manufacturing profits are expected to be larger this 
year. We do not doubt that the supply and manufacturing 
departments might be considerably extended. It is the pro- 
motion department, which needs narrowing and the others 
would correspondingly expand. The chairman’s speech does 
not give much promise of this, unfortunately. 


A LIVELY state of affairs prevails at 
Laeken, a small town in Belgium. Thirty 
years ago the municipality entered into a contract with the 
local gas company for the public lighting of the town. It 
was agreed that the price should be fixed at £1,600 per 
annum, the contract to exist for 55 years. Thus the agree- 
ment remains good for another 25 years, but the municipality 
contend that the price which was considered just when the 
contract was made, should now be reduced, as it is excessive 
when compared with other towns where only £200 per 
annum is paid for the same amount of light. As the gas 
company refuses to reduce its price, complaints regarding 
defective lighting, which had previously been permitted to 
pass unnoticed, are now numerous. In order to bring the 
gas company to reason, the municipality is adopting a drastic . 
policy. For every gas jet below the contract candle-power, 
a fine of 2 francs is imposed ; for each square of glass not 
properly cleaned, a fine of 5d.; a broken glass, 5d. ; and for 
a lamp extinguished, a caution first and a fine afterwards. 
All these defects were formerly passed over, but now the 
police and the inhabitants take delight in discovering any 
irregularity in the lighting. If this state of affairs con- 
tinues, it is expected that the town will not only get its 
lighting done gratuitously, but also make a profit. After 
this disclosure regarding gas lighting, electric light com- 
panies need not be grumbled at. 


A Gassy Dispute. 
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THE LARGEST ARC LIGHTING STATION IN 
THE WORLD. 


THE report of the general manager of the Municipal Electric 
Lighting and Power Company of St. Louis for the month of 
September shows an income from the city lighting of some 
$10,000-and an allowance or rebate for imperfect lighting of 
about $80, a deduction of less than one per cent. ; and this, 
too, in the fave of a system of checks and counter-checks 
that appears to render it impossible for a lamp to blink twice 
in suevession without having a report entered against it. 
Furthermore, the plant has not yet been in operation seven 
months, though during that peried not 2 moment’s time 
has been lost, except on one occasion, when the, carelessness 
of an employé caused the shutting down of tWo engines for 
something less than 30 minutes. 

Brought into existence under adverse circumstances, and 
with new conditions to be met on every side, planned and 
completed in the face of difficulties that appeared almost 
insurmountable, and within a period of time almost too short 
for belief, the central station plant of the Municipal Electric 
Lighting and Power Company, of St. Louis, stands to-day a 
splendid monument to the ability, foresight and indomitable 
will of the man whose keen, practical judgment and guid- 
ance has placed in successful operation the largest arc light- 
ing station in the word, Mr. James I Ayer. 


The operation and maintenance of this plant is so simple © 


and economical that many of the features introduced are 
worthy of careful consideration by all central station men, 
while every reader can find much of interest in the business- 
like methods aa gg in the management of this great enter- 
prise that includes, in addition to the substantial station, a 
pole line circuit nearly 900 miles in length, supported on 
some 10,000 poles. 

When the City Assembly, on December 29th, 1888, gave 
ten days’ notice to the St. Louis Board of Improvements in 
which to advertise for 30 days in newspapers of St. Louis, 
New York, Philadelphia and Pittsburgh for proposals to light 
the city streets and public buildings with electricity, and to 
prepare all necessary plans and specifications for the work, it 
was considered simply a political move in the results of which 
the people had so little faith that on the day the contracts 
were awarded, March 9th, 1889, a wager of $1,000 was 
offered that they would never be closed. 

Mr. Chas. Sutter received the contracts for the out-door 
lighting of both Northern and Southern districts of the city 
by the are. system, Washington Avenue beitig the dividing line 
between the districts. His bid for the Southern district was 
$84,780.50, and for the Northern district $81,659 per year. 

One incandescent lighting contract for illuminating public 
buildings and alleys in the Southern district, went to the 
Missouri Electric Light and Power Company, at $50,525 per 

ear; and the other incandescent lighting contract for the 
Northern district, went to Charles E. Brown, of the Western 
Electric Company of Chicago, at $33,327.80. The latter 
assigned his contract, almost immediately, to the Laclede 
Gas Company, which is carrying it out. 

The original specifications called for the following lights ; 
For lighting the streets of the Southern district, comprising 
the territory between Keokuk Street and Washington Avenue, 
1,100 arc lamps of 2,000 C.P.; 20 are lamps of 2,000 C.P. 
for the parks ; 30 arc lamps of the same power for public 
buildings ; for parks in addition, 200 incandescent lamps of 
30 C.P.; for public buildings, 2,200 incandescent lamps of 
16 C.P. For the Northern district, 1,000 arc lamps of 
2,000 C.P. each for street lighting; 10 arc lamps of 2,000 
C.P. each for the parks ; 50 arc lamps of the same power for 
public buildings ; 100 incandescent lamps of 30 C.P. for 


the parks, and 890 incandescent lamps of 16 C.P. for public 


buildings. The magnitude of the arc light contract and of 
the whole undertaking can be more easily appreciated when 


it is further ‘stated that not one stroke of work had been — 


done toward carrying the contract to completion when it 
was awarded, though but nine months remained in which to 
— the work. 

_Mr. Sutter’s first move was to secure the services of a 
competent superintendent, and iu appointing Mr. James I 
pe to that position, on June 21st, the successful termination 
of his important plans was practically assured. Mr. Ayer at 
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once notified the various supply houses of his requirements, 
and the visits of wire, pole, engine, belting and general 
supply men to the Southern Hotel in May, 1889, will long be 
remembered by the representatives present. Meanwhile, a 
piece of ground had been secured extending west along the 
railway tracks between Eighteenth and Twenty-first streets 
and the Missouri Pacific tracks. It was an admirable loca- 
tion, but of less size than desired, though all that could be 
obtained in that vicinity, and was- what remained of an old 
stone quarry, having a high bank at one end that had to be 
blasted down, and a deep excavation at the other end that 
required filling, all of whieh consumed valuable time. Then 
the necessary foundation over the filled ground portion was 
secured by driving 800 piles in regular rows through 20 feet 
of the made ground to the solid rock, placing on top a cap of 
12 x 12 timbers, and filling the space between with a layer 
of macadam concrete, and covering all toa depth of six inches 
above the capping. On this concrete the brickwork was laid 
in cement, 1,200,000 bricks being used for the foundations 
of the engines alone. All this work was necessary as more 
desirable ground could not be secured for a reasonable invest- 
ment, and on this site the buildings stand completed to-day, 
and consist of the station proper, the annex and the boiler 
house ; all substantial, fireproof structures of pressed brick, 
stone and iron. 

The boiler house, having a frontage of 110 feet, a depth of 
60 feet, and -an interior height of 48 feet, stands 50 feet 
distant from, but connected to the station house by a viaduct 
supported on steel I girders, with concrete arches covered 
with granitoid cement, the top or surface of this viaduct 
forming the end of Nineteenth Street. The available floor 
space within the boiler room being but 54 x 104 feet, and 
as no additional ground adjoining could be secured for any 
price within reason, the prominent boiler makers of the 
country were called in to estimate on the greatest amount of 
boiler capacity ithat could be placed therein. Finally the 
management gave the contract to the firm of Rohan Bros., 
of St. Louis, stipulating for the installation of 19 of the Phil. 
Rohan special type of upright boilers, with a total mimimum 
indicated horse-power capacity of 6,500, and these boilers, or 
30 Many as are now requisite, are in daily operation. The 
coal used costs $1.50 per ton, delivered on the track close to 
the boiler house, and is shovelled into small hand cars that 
are then pushed along a tramway till the coal is dumped into 
a runway that leads directly in front of the furnace door, 
thus necessitating the handling of the fuel but once before 
being placed in the furnace. Six of the boilers have been 
equipped with the Standard Oil Company's fuel oil device, 
and the necessary oil is delivered in tanks at a cost of less 
than two cents. per gallon. The use of fuel oil has increased 
the rated capacity of the boilers about 20 per cent., and it is 
considered a most desirable fuel in every way, provided the 
price was made sufficiently low to compete with the low price 
at which coal can be purchased. 

Rohan’s special exhaust steam heaters and purifiers, and 
Hall’s duplex pumps are in use; these with the oil pumps 
and filters and the steam supply and exhaust pipes are on the 
lower floor of the annex connecting the boiler house to the 
station and commonly referred toas the viaduct, the upper floor 
of the annex, which is about four feet above the level of the 
railway tracks, being used for the receiving and storing of 
coal, freight, &c. 

The smoke stack is of quarter-inch boiler iron, double 
riveted, 226 feet in height, and 13 feet in diameter, the base, 
32 feet in diameter, resting on a solid foundation of seven 
feet of concrete placed on solid rock 27 feet below the level 
of the railway tracks. This iron stack is said to be one of 
the largest in the country, and the coronet of arc lights 
sus;ended from the gallery near the top is the admiration of 
every lover of the beautiful, and can be distinguished for 
many miles when burning at night. : 

All steam pipes, valves, fittings, &c., leading from boilers 
to engines are in duplicate throughout. There are no 
overhead steam pipes within the station house, the pipes 
passing beneath the flooring. There are three main steam 
pipes of wrought iron, hot rivetted, with expansion joints, 
that are carried in hangers supported on the I girders of the 
engine room floor. The largest is 24 inches in diameter, the 
second 18 inches and the third 10 inches ; the first two 
being 170 feet in length. The third, or smaller pipe, 
is an auxiliary feeder for daylight service, and is inde- 
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pendently connected to three engines, thus enabling the 
company to operate up to 1,000 arc lights without putting 
a pound of steam in the main pipes. The exhaust main is 
36 inches in diameter and suspended under the feed pipes. 
All the steam pipes are properly covered with Flegle’s 
= air space covering, consisting of a metallic wrapper 

ving flanged contact edges holding the insides of the 
wrapper distant 4 inch from the pipes and forming an air 
space of 28 inches in length ; each end being sealed with 
asbestos fireproof cement. The covering inclosing the metal 
forming the air space is of sheet asbestos and paper placed in 
layers to the depth of half an inch, the outer coating being 
finished in canvas and painted white, rendering it water- 
proof as well as a perfect insulator. The boilers and larger 
surfaces are surrounded with Flegle’s metallic air space 
covering, over which is placed a 1 inch layer of asbestos 
cement, rendering it fireproof in every respect. As the 
atmosphere of the pipe tunnel is always from 30° to 60° 
Fahrenheit above that of the engine room, excessive conden- 
sation is well guarded against. The object attained in 
carrying the pipes beneath the flooring is that all overhead 
hangers and scaffolding is done away with ; the vibration to 
the pipes is lessened as the ends of the I girders are embedded 
in the engine foundations ; all dirt and drippings from leaks 
that prove so annoying in an engine room are avoided ; all 
possible damage to belting from the escaping of steam is 
obviated, a matter of much importance when so large a 
number of cemented belts are in use; the convenience in 
making repairs is increased and the general appearance of the 
engine room enhanced by the absence of overhead piping. 
All condensation of steam in the pipes is trapped back to a 
hot well from which it is pumped to a tank on the roof and 
from there returned to the boilers, effecting a saving of 
about 50 per cent. in water consumption. 

The station house proper is a handsome four-story, fire- 
— pressed brick and stone building, with a depth of 100 
eet, a height of 65 feet and a total frontage of 110 feet. 
The stone base is well carved and seven pilasters enrich the 
appearance of the front, while the windows and doors are 
arched. The walls range from 26 to 18 inches in thick- 
ness, the floor beams are of rolled steel, the stairways 
entirely of iron, while the total cost of station, annex and 
boiler house aggregates $200,000. 

The lower or ground floor contains the engines, the second 
floor the line shafting and friction clutch pulleys, the 
third floor the dynamos and switchboard, and the fourth or 
top floor the store room, testing department, general repair 
shop, bath rooms, closets, reading rooms, library, &c., while 
the wire or line circuit house is on the roof. These floors 
are supported by round cast iron columns placed in rows 
about 18 feet apart, those on the main floor being 12 inches 
in diameter, diminishing to eight inches on the top floor. 

The engine room is on the ground floor, a step above the 
level of the railway tracks, and is 105 feet long by 95 feet 
deep by 20 feet in height, with a granitoid flooring. This 
room is arranged to contain ten engines of the Hamilton- 
Corliss type, each of 600 H.P., six being now in position, 
and the remaining four will be added as fast as required. 
To each engine is assigned a load of 840 arc lights divided into 
a dynamo capacity of 14 60-light dynamos, or the equivalent 
of this duty in power or incandescent work. Thus the total 
capacity of the station will be 8,400 arc lights, or, allowing 
a reserve force of one-sixth, a standard working capacity of 
7,000 are lights, a greater working capacity than any plant 
now In existence. 

Underneath the engine room is a large oil cellar in which 
the oils used are filtered upwards through water, sand and 
charcoal. Galvanised iron lined oil cabinets stand on every 
floor and contain the oiling cans and the wiping towels, no 
‘waste ” being allowed about the place. Cleanliness is pre- 
served in the highest degree. 

The second floor is equipped with 400 feet of 6-inch ham- 
mered iron shafting, ground and polished, divided into eight 
sections of 50 feet each and set up in four parallel lines on 
floor stands which are bolted to double 1-inch beams below. 


The bearings of the shafting are self-aligning and adjusting, 
and vary in length from 18 to 32 inches. Each shaft is 


driven by a 48-inch double leather belt running over a steel 
rimmed pulley 56 inches in diameter, 52-inch face. On 
each shaft is placed seven doubled crown friction clutch 
pulleys 52 inches in diameter, with 22-inch face, from which 


lead fourteen 10-inch belts to the floor above to drive the 
dynamos. Both the 112 small belts and the large 48-inch 
belts were furnished by the Charles Munson Belting Com- 
pany, of Chicago ; Charles A. Schieren & Co., of New York, 
and the Shultz Belting Company, of St. Louis. The 
clutch mechanism is opera from» the dynamo floor 
by a simple lever device which lies in a cavity in the 
floor made to receive it when not in use. Each 
engine belt. has a patented steel rim tightener pulley, 
36 inches in diameter, with a 52-inch face, which is 
operated from the shafting floor to tighten or loosen 
the belt. All the castings are exceptionally smooth and 
well made, all collars and couplings being well turned and 
polished, giving the whole a finished appearance. The boxes 
are lined with babbitt metal, reamed and bored, with deep 
oil grooves running backward and forward that insure 
— lubrication.. The necessary oil is fed to each bearing 

y a system of pipes and carried thence by drain pipes to the 
oil filter in the basement, from which it is pumped to the 
fourth story to be used again. All the transmitting machine 
on this floor was made and set up in place in a most thoroug 
and workmanlike manner by the Falls Rivet and Machine 
Company, of Cuyahoga Falls, 0., and the best evidence of 
its satisfactory character is that, while at one man is 
required to care for all of it during operating hours, not one 
minute’s time has been lost from any mechanical defect or 
cause since the plant was started. 

The dynamo room is on the third floor, and extends the 
full length and width of the building. Fifty-three 60-light 
improved Wood dynamos, manufactured by the Fort Wayne 
Electric Company, occupy a little less thaw half of the 
available space for dynamos. The conductors from the 
dynamos are carried through the floor in glass tubes to a 
series of racks suspended underneath the floor of the dynamo 
room and above the transmitting machinery, wherein they 
are supported on glass tubes till passed upward through the 
floor ina casing of glass and terminate ina table immediately 
in front of the switchboard, where they are connected to 
duplex sockets. The switchboard is a model of its kind, 
designed from plans made by Mr. McGrath, of the Fort 
Wayne Electric Sem ny, and modified or added to, to render 
it more complete. The switchboard proper is furnished with 
duplex terminals to all circuits in each of seven different 
sections, and is so arranged that within a space of about 
seven feet square, which constitutes a section, connections 
can be made with any other circuit. The top of the 
switchboard is surmounted with a cornice which contains 
70 current indicators made by the Lockwood Instrument 
Company of Detroit, and so arranged as to indicate when 
the current is flowing through a circuit and in what direction. 
In one section, at one end of the switchboard, ammeter sockets 
are being placed in a position that will enable the dynamo 
tender to rapidly plug an ammeter in any circuit. 

Owing to the systematic methods employed, the entire 
lighting of the city is started practically on the instant, it 
requiring never more than 120 seconds to have every lamp 
burning. This rapidity of lighting is greatly facilitated by 
the perfect working of Mr. Wood’s automatic regulator. 
Steam is turned on about 15 minutes earlier, and thus an 
important saving is effected for the burning of 3,000 or more 
lamps for half an hour too long or not long enough means an 
output of fuel the value of which in the agregate amounts to 
a large sum, or to a heavy rebate. 

Since the machinery was placed in operation, Mr. Ayer 
has been regularly operating 62 lights over a circuit of 19} 
miles, and the brilliancy of the lights and the normal ampére 
current maintained. This speaks well for the line insulation 
and connections as well as for the dynamos. 

On the dynamo floor is located the fire alarm gong, directly 
connected to the headquarters of the City Fire Alarm 
Department, and a private telephone connected with the 
Police and Fire Department. Thus every alarm is repeated 
in the dynamo room, and on a second alarm being turned, in 
an inspector hurries to the relief of the firemen. On this 
floor, where all the trimmers and linemen have easy. access, is 
laced an immense map of the city, all lamps being indicated 
a tacks, and the various circuits by different coloured 
threads. By this means any circuit can be readily traced, 
and every lamp located. Station managers who have been 
compelled to keep unsatisfactory employés simply because 
they were acquainted with the circuits and the location of the 
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lamps will appreciate the value of such a map. ‘There is a 
small office on this floor, and a public telephone, also a 
private telephone connected to the down town offices. 

On the fourth or top floor, where the wires come in from 
the wire. house on the roof and pass to a rack holding the 
Thomson-Houston lightning arrestors in parallel rows, is 
placed a testing board arranged for connections with Wheat- 
stone bridge, ammeters, and voltmeters to all circuits. The 
station is supplied with Weston’s direct reading voltmeters, 
reading from one-tenth of a volt to 150 volts, with multi- 
pliers for same, giving a reading to 4,500 volts; Weston’s 
and Wood’s ammeter’s and Greeley’s high grade galvano- 
meter’s are also at hand. All circuits are tested at regular 
intervals four times each day, and the voltage is dail 
measured across the terminals of each circuit, a record of each 
test being entered on the proper blank, headed, “ Record of 
circuit tests for the 24 hours ending which 
blank also shows the length of each circuit, and the number 
of lamps in that circuit. Thus the highest efficiency is 
obtained, as any increase in the normal resistance is at once 
indicated ; the leakage to ground being also measured while 
the circuits are in operation and the location of the leak 
detected. Each and every circuit is connected with the 
ammeters several times during the night, so that any change 
in the quantity of current is detected and remedied at once. 

The Repair Department is also on this floor and contains 
lathes and other machinery, the necessary tools, and competent 
workmen. Thus, if a lamp needs overhauling it is brought 
in and a card bearing the following heading is attached, and 
there remains until the lamp is again placed in service : 


“Record of lamp repairs—Lamp No. ............ returned 
Material used............... ‘Hours labour............ 
Testing......... Rotel, Lamp 
1890 ; volts ......... volig...... : 
volts ......... ; lamp run ...... hours ...... 1890 ; volts...... ; 
; volts ...... ; ready for service ............... 1890. 
Entered L, R. by............ Entered daily R. by ............ 


and the n clean towels, and on completi f his 
day’s work he fills 


»7 ; number of carbons used, 
12 inch............ ; number of carbons in 
box, 12 inch......... Globes replaced : Clear 
One-half ground........., opal.......... Lamp towels 
received......... returned........., in box......... (State con- 
dition of lines, ~ poles, &c., in your district, and 
changes or repairs made by you this day.) 

It is not only necessary for the trimmer to make out this 
daily report, but he must return a carbon point for every 
new carbon a balers a clean 
one is given, all shortages being c to the trimmer 
and deducted from his pay. Towels at lint are used 
on all the globes, and “waste” is not tolerated about the 
building. (In this connection it is worthy of note that 
the ends of all :plain carbons are returned to the factory, 
where they are ground up and made over again; and all 
carbon boxes are sold to local wholesale. hardware dealers 
at 10 cents each.) That the above method is satisfactory to 
the trimmers as well as to the —— is clearly shown by 

y perform their duties, 


the excellent class of men secured and the large number of 
applicants for these positions. Then to encourage the men 
to improve on their work as shown in their daily record, and 
in that of the inspector, a comparative adie record is 
kept that shows at a glance whether the man’s service is 
improving or not, and on the fifth of each month a letter is 
sent to each trimmer commending him for noted improve- 
ment or mildly checking for apparent neglect. That these 
letters prove beneficial may be easily seen from the records 
which show that during the first month 185 globes were 
reported broken out of a total of 1,650 lamps ; the number 
of lamps have been steadily increasing while the total number 
of globes reported broken each month has decreased 
respectively 185, 104, 57, 45 and so on down till the breakage 
to-day is less than 2 per cent., an excellent condition that 
has been brought about entirely by careful systematic checking. 
The advantages secured in using the cart in place of putting 
the man on horseback are manifold and obvious. A long 
rubber coat covering the trimmer from head to heels is 
furnished by the company and carried in a special compart- 
ment of the cart. Covered with this coat in rainy weather 
the trimmer drives along, standing on the foot-board of his 
cart protected from moisture in every way ; the carbons are 
kept dry and there is always an abundance of dry towels 
with which to clean globes. Quite naturally the man feels 
that he is being well taken care of, and puts forth his best 
efforts in the interest of the company. 

One of the general accounts is headed, “Lamps and 
Trimmers,” and is made up from details entered on the lamp 
maintenance monthly sheet, which bears the following headings 
for entries opposite each day of the month: Date ; number 
of men; cost of labour; single lamps; lamps repaired ; 
number ; cost ; one-half carbons ; seven-sixteenths carbons ; 
total carbons ; clear globes ; one-half ground globes ; cost of 
globes ; opal globes ; cost. ; cost of towels ; stable expense : 
total- cost of lamp maintenance. That sheet is prepared from 
the “ Daily Report of Trimmers” (form 23), which reads : 
Trimmer (Nos. 1 to 60) total number of lamps ; lamps 
trimmed ; single ; double ; number of carbons used ; one-half 
inch ; seven-sixteenths inch ; number of globes replaced ; clear ; 
one-half ground ; opal; towels; labour time’; cost ; remarks. 

The chief inspector has charge of the day inspector, the 
four night inspectors, the two lamp changers and the twenty- 
eight trimmers, employed on the city circuits. Special two- 
wheeled carts are furnished to each, the inspectors having 
strongly built but light carts made especially for rapid 
travelling and having a compartment under the seat suffi- 
ciently large to contain 150 feet of line wire, a cut-out or 
two, insulators, brackets, pliers, and whatever is necessary to 
rapidly construct a loop line. Each inspector furnishes an 
excellent horse that can be depended on, and when a tele- 
phone message comes in that a heavy wind has blown a tree 
across the lines, or a second alarm is received from the fire 
department, the inspector drives with the utmost haste to 
the point of trouble, and takes such action as may appear 
necessary to keep as many as possible of the lights burning 
or to repair the line. During a recent fire prompt action on 
the part of an inspector prevented a loss of $145 in rebates 
that would have been deducted had not his work kept 
every lamp in circuit. This method of looking after troubles 
at night is so systematised that only in two instances has « 
circuit remained open for over thirty minutes, a rare and 
remarkable record. 

The “ Inspectors’ Daily report” reads; From ...... P.M. 
, 1890. Description of trouble ...... ; ma- 
terial used ...... » Bapdnn Reported troubles by telephone 
‘A.M. Total hours locating trouble ......... 
Total hours removing trouble ...... Total hours on patrol 
srilnadaie Total hours at station .......... Number of troubles 
found by me......... Number of troubles reported to me 
snnobesten Number of troubles cleared ......... 

While form 6 reads: This certifies that my lights were 
inspected at ...... P.M., also at ...... AM, and the service 
has been satisfactory since last report, except as noted below... 

These reports and that of the chief inspector are incorpo- 
rated into a “ Daily Report of Inspectors” (form 39), read- 


ing as follows : Number, on duty, from ......... 
number hours ...... ; hours’ patrol ...... ; hours on trouble 
ported to him ...... ; total ...... ; total removed ...--- ; 
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total fire calls ...... ; Cost ...... ; Tepair ...... : material _thiat that. portion of the work was well done throughout. 
oouidae ; Stable ......; H., C. & H.......; amount ......; rate | Three mottoes were always kept before the men: “ When 
cogil ; Wages ...... ; remarks ...... you require insulation you’ cannot get it too good.” “ When 


The conditions under which this work was planned and 
carried through were so different from those usually pre- 
sented ; that new methods and new forms of material had 
to be created. For instance, guy wire would not be tole- 
rated on the main streets, so a simple, inexpensive form of. 
truss was devised for maintaining the poles at street 
intersections. As all are lamps had to be suspended 
35 feet above the roadway clear of the bottom of the 
lamp, and not more than 800 feet apart, the Board 
of Public Improvements in the contract specified “that 
lamps shall be suspended over centre of street,” and 
in compliance the simplest device known, consisting of 
«inch steel suspension cable attached by means of eye bolts 
to poles of proper height was selected. To this cable two 
Fletcher sleet proof pulleys were firmly attached, one being 
placed in the centre and the other close to the pole support- 
ing the windlass box. 

These windlass boxes are made so as to be used on either 
side of the pole and always permit the drum to rotate 
inwardly or toward the pole, thus drawing the raising cable, 
which is one-quarter inch charcoal iron wire of 32 strands, 
close to the pole. Each windlass door is fitted with a Yale 
lock, so that when the lamp is once left in position it cannot 
be disturbed without cutting the wire rope, and to do that 
it will be necessary to climb the pole, as the boxes are placed 
about 6 feet above the sidewalk. 

All the lamps are of the Wood type of double carbon 
lamp and are protected by a deep conical hood complete with 
hanger board and cut-out. Thecrosssupport for wires over lamp 
hood is provided with double petticoat pony glass insulators. 

In constructing the circuits and the entire plant they 

were built for the future, anticipating the rapid increase that 
has already set in. At the present time there are 176 wires 
or 88 round circuits that pass out or return to the building 
through glass tubes and hollow fire-brick. These wires pass 
out from the wire house on the roof of the station, and thence 
to the first pole in regular order, commencing at the top 
cross arm, so that a lineman, being told the number of a 
cireuit, can easily trace or pick it up at any designated point. 
Simplex wire has been used throughout the entire installa- 
tion, over 900 miles being now employed. At the time the 
contract was placed for wire Mr. Ayer was besieged by the 
representatives of the different manufacturers of insulated 
wire, and strong pressure was brought to bear to induce him 
to purchase a low priced insulation by representations to Mr. 
Sutter that “ the F eat was just as good.” But Mr. Ayer 
took a firm stand at a time when high grade insulation for 
verial wires was little used. Within a few months he had 
the satisfaction of seeing his position supported by news- 
paper argument, and, what is more convincing, large orders 
for similar insulation were placed by parties well advised who 
were constructing other large plants and who had previously 
criticised his action. 
_ Over 10,000 select white cedar poles have been used, rang- 
ing in length from 40 to 65 feet, the majority of which were 
“gained” for five cross arms, and all were neatly shaved. 
The cross arms used are four,six and eight pin, and are 
five, seven and nine feet in length respectively, thus allowing 
umple room for a lineman to work between the wires, and 
every cross arm has been braced. 

Among the special circuit devices is a cross circuit break arm 
having a total spread of 15 inches, 10 inches from one pin to 
centre of core, leaving only five inches from the remaining 
pin, and which are used where it has been necessary to cross 
from one end of the arm to the opposite end and safely clear all 
other wires and the pole and not interfere with the 
climber. 

The wall brackets used have a strong base, allowing fully 
two and a half inches between the screw holes ; the sign and 
roof bracket is eight inches in length. with an oval base 
having four screw holes. Then there are lateral, right and 
left hand, cornice, side and off-set brackets. All these are 
made of the best quality soft gray iron, cast in star shape 
form, and are exceedingly light but of ample strength, and 
of improved form. When stringing the wire one man in 
each gang was employed solely in making and soldering all 
joints, and was previously thoroughly instructed in the art 
preservative of current ; thus there is every reason to believe 


connections are being made you cannot make them too 
strong.” “Avoid complications ; the simplest is generally 
the most efficient.” 

Mr, Ayer’s systematic method of keeping track of all the 
minute details that enter into the operation and maintenance 
of a plant of this magnitude is worthy of more than a passing 
notice, for there are many features that could well be tested 
in some of the smaller plants that have proved hardly self- 
sustaining simply through an absence of all watchfulness 
over the minutiz, from the lack of which spring the small 
leaks that increase in volume so rapidly. Blank forms of 
about the size and color of a telegraph blank are used, on 
which the men record the work they have done each day, 
with all details thereto pertaining. hon these sub-reperts 
there is prepared in the main office a “condensed daily 
report” covering the twenty-four hours, that clearly shows in 
dollars and cents the daily out-put and the daily earnings, as 
follows : Dynamo room, engine and boiler, lafips and trim- 
mers, line work, inspection, store room, office, salaries, taxes and 
insurance, stable ; totalcost. Earnings: City,commercial, extra 
service, motor earnings, sundry earnings, stable; total 
amounts. 

These sub-forms are also used in daily filling in the con- 
densed monthly report, that shows at a glance both the hours 
of service and the amount and money value of all material 
consumed. For instance, under the account heading of 
“engine-room” the following sub-heads appear: Date, em 
gines in service, hours in service, employés, wages, towels, 
gallons oils, engine, cylinder, grease, peaking: sundry sup 
plies ; repairs, labour, material ; construction, labour, material. 

“ Engine-room ” and “ boiler-house ” Be on one sheet, 16 
x 20, properly ruled, and by turning back to these variows 
sheets the operating expenses of any day or any month, for 
any department, or for the entire plant, can easily be traced. 

In eouhee the general accounts the disbursements are 
charged under one of the 10 headings, as follows :—Engine 
and boiler, dynamo room, lamps and trimmers, line work, 
inspection, store room, office, salaries, taxes and insurance, 
while the earnings appear under the headings :—City, com- 
mercial, extra service, motor earnings, sundry earnings, stable. 

A recent feature of the commercial service is the placing 
of are lights along Broadway at a distance apart of but 40 
feet, and suspending same from iron supports projecting 
from the front of buildings. The price paid for these lights 
is 1 cent per front foot per night. Thus they cost a mer- 
chant from 20 cents to 40 cents per lamp per night, depend- 
ing on the width of his store, and their introduction has 
resulted in increasing the number of pedestrians‘on Bread- 
way many fold, to the financial benefit of the merchants. 

August Ist, 1890, by purchase this company acquired 
possession of the St. Louis Illuminating Company, whielt 
comprised the Thomson-Houston plant in St. Louis and 
Kast St. Louis, the Excelsior, the Western Electric and the 
Brush plants in St. Louis, all of which had a combined 
capacity of 1,500 arc lights; also the Heisler incandescent 
lighting plant with its 5,000 30-candle-power lamps. Since 
that date the Thomson-Houston plant and the Brush have 
heen transferred to the new station and the old stations 
closed, and as soon as a sufficient number of Wood dynamos 
are received to carry the increased load the other stations 
will be abandoned, thus concentrating all the are lighting 
under one roof, and before January Ist, 1891, more tham 
3,500 are lights will be controlled from this one station. 

The work of dismantling these old stations and disposing, 
of the material to the best advantage was no light task iw 
itself. Then, in addition, Mr. Ayer replaced all the old 
circuits with Simplex wire strung on new poles, and forming 
part of his extensive but simple system. As all this old 
wire is in the usual condition presented by wire strung in 

t years when ae companies were struggling for 
ahasen little else can be done with it than to saturate the: 
insulation in Simplex paint, and cut into small lengths for 
tie wire, or use short asthe for temporary work. Since 
August Ist, 600 additional lights have been ordered by the: 

city officials, requiring a construction force of about 160 men. ' 

The original officers of the company were Julius Walsh,’ 
president ; Charles Sutter, vice-president ; Mortimer Taylor, 
seenstary and treastrer; James I. Ayer, general manager, 
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iF ‘The present officers are : James Campbell; president ; J. G. 
q Kelley, secretary and treasurer; James I. Ayer, general 
5 manager. Mr Ayer has the following chiefs of departments : 
— George Clifford, chief engineer ; P. I. Parker, chief of dynamo 
a b. department ; ©. W. Heeg, chief of line department ; J. D. 
Culls, chief inspector. _ 
THE ST. JAMES’S AND PALL MALL ELEC- 
— TRIC LIGHT COMPANY, LIMITED. 
— THIS company, as was to be expected from the nature of the 
as district supplied, has done exceptionally good work during 
We | the past year. The number of lamps wired on the circuits 
: | i Monpay, Dec. 22nd.—Units generated, 6,177; units on station, 112 
its units supplied, 5,913 at 7d. 
Fie. 
4 
| » Sunpay, Dec, 2lst.—Units generated, 2,019 ;» units on station, 94; 
a Fripay, Jan. 2nd.—Units generated, 6,285; units on station, 127 ; units supplied, 1,877 at 7d. 
| i units supplied, 6,004 at 7d. Fia. 4. 
Fig. 1, 
f 
— 
| 
q 
— 
i onpDayY, Dec, 29th.—Uni nerated, 4, i ti 
units supplied, 4,690 at Fia. 6, 
Fie, 2. 
1 


— | 2 SaturDay, Dec 20th,—Units generated, 4,698; units on station, 128; 
) “anits supplied, 4461 at 744 i Satunpay, Dec, 18th.—Units generated, 4,262; units on station, 106; 
Fie. 6. units supplied, 4,052 at 7d. 


| 7, Ws 


Pe [January 16, 1891. 
t 
| 
i 


THE TELEGRAPHIC JOURNAL AND 


16, 1891.) ELECTRICAL REVIEW. 16 


(9 2027 3 017 29 


Units supplied and lamps connected. 


Week ending Sept. Oct. Nov. Dec. Jan., 1890. Fes. Marcu, ' 
Curve showing relation between useful work and lamps installed, 
September, 1889, to January, 1891. 


Fig, 12, 


Tuvurspay, Dec, 11th.—Units generated, 5,473; units on station, 180; 
units supplied, 5,210 at 7d. 


Fig. 8. 


Units supplied and lamps connected, 


Marcu APRIL Mar JUNE JULY __ SEPT. 


—- 


13. 


WeEpDneEspay, Dec. 10th.—Units generated, 5,325; units on station, 108; 
units supplied, 5,087 at 7d. 


TvEspay, Dec. 9th.—Units generated, 4,572; units on station, 131; 
units supplied, 4,320 at 4a. 


Fie. 10. 


Units supplied and lamps connected§ 


Sept. Ocr. Nov. Dec, Jan., 1891 


ii Wapxespar, Duc, 8rd.—Units generated, 4,855; units on station, 117; The dotted line represents 18,354 16-C.P, equivalents. 64 watt lamps 


junits supplied, 4,620 at 7d 
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on December 31st last,-amounted to a total of 13,354 in 
equivalents of 16 candle-power. To deal with this demand 
the company has at present, in the Central Station at 
Mason’s Yard, five Davey-Paxman boilers, each capable of 
generating steam for two Willans and Robinson I.I. engines 
of 210 indicated horse power, and to these engines are coupled 
a series of dynamos by Siemens and Latimer Clark, Muirhead 
and Co., giving a total output of 10,000 amperes, by 110 volts. 
A sixth boiler and twelfth dynamo will shortly be added. The 
whole of the Fp is in complete working order with all 
aecessories. The company was therefore enabled to supply 
without trouble the heavy demands made upon it by the 
recent severe fogs. 

We publish a complete series of load curves taken during 
the last four weeks at this station, which show in a graphic 
manner the amount of current sent out. ordinates of 
the curves represent total ampéres at any given time, the 
results of each day’s working being given in units generated, 
units used for lighting the station buildings, and units 
supplied to consumers. The whole of the supply to the con- 
sumers is by meter. 

The other curve gives a weekly record of the number of 
lamps wired and the number of units sold, the ordinates 
representing both units sold and 16 C.P. equivalents. 

The supply from this company has given general satisfac- 
tion, and a large number of orders are in hand, including 
the Reform Club with 500 lights, and the St. James’s Theatre 
with 300 lights. 

Amongst the a consumers are Marlborough House, 
twenty-eight of the leading clubs, the Lyric Theatre, Trocadero, 
St. James's Hall, Moore & Burgess, Egyptian Hall, Café Royal, 
St. James’s Restaurant, Burlington Arcade (both public and 
private lighting), Junior Army and Navy Stores, and a number 
of shops .and smaller consumers. To meet the increasing 
demand, the company intends at once to erect a second station, 
which will be coupled up by trunk mains to the present one 
in Mason’s Yard. This will be at work before the autumn. 

The results for the last quarter are as follows, the station 
being reckoned amongst the consumers :— 


Units generated... ... 267,443 
Used on station ... 8,012 
Sold to consumers nas sie 252,945 
260,95 
Efficiency of supply erie = 97°5 per cent. 
Coal consumption... oe 895 tons. 
Coal per unit generated ven 7°5 Ibs. 
Coal per unit sold... lbs. 


It has been found that: the cost of the 2603957 units sold 
from this station during last quarter, including all engine 
room expenses, viz. :—Coal, cartage of voal and ashes, .water, 
oils and waste, petty stores, labour and superintendence, 
comes out at 1°8 pence per unit. 


PROCEEDINGS OF SOCIETIES. 


The Institution ef Electrical Tharsday, 
January 15th, 1891. 


ADDRESS OF THE PREsIDENT, Crookes, F.R.S. 


ELECTRICITY IN TRANSITU: FROM PLENUM TO 
VACUUM. 


INTRODUCTION. 

Wuu:st steadily bearing in mind that I have the honour to address a 
society, not only of physicists, but of electrical engineers, I shall not, 
I hope, be out of order in venturing to call your attention to a purely 
abstract phase of electrical science. Numberless instances show that 
pure research is the abundant source from which spring endless 
streams of practical applications. We all know how speculative 
enquiry into the influence of electricity on the nervous systems of 
animals led to the know of current electricity, and ultimately to 
the priceless possession the telegraph and the telephone. The 
abstract study of certain microscopic forms of parasitic vegetable 
life has enabled us to give to fermented solutions of sugar the exact 
flavour and aroma of the most highly prized wines, and probably, ere 
long, will put us in @ position to increase at will the fertility of the 
soil. Ina different ion the same class of abstract researches 
applied to medical science has brought us within measurable distance 

the final conquest over a large class of diseases hitherto incurable ; 
and without egotism I may, perhaps, be allowed to say that my own 
researches into high vacua to some extent have contributed to the pre- 
sent degree of perfection of the incandescence lamp. Surely, there- 


fore, whilst rly reaping and storing the harvest of practical 
benefits, we an a sales to scatter more seed for future results, 
perchance not less wonderful and valuable. 

In another respect I deviate to some extent from the course taken 
by many of my predecessors. I am about to treat electricity, not so 
much as an end in itself, but rather as a tool, by whose judicious use 
we may gain some addition to our scanty knowledge of the atoms and 
molecules of matter, and of the forms of energy which, by their 
mutual reactions, constitute the universe as it is manifest to our five 


senses. 

I will endeavour to explain what I mean by characterising elec- 
tricity as a tool. When working as a chemist in the laboratory, I find 
the induction spark often of great service in discriminating one 
element from another, also in indicating the presence of hitherto un- 
known elements in other bodies in quantity far too minute to be re- 
cognisable by any other means. In this way, chemists have dis- 
covered thallium, gallium, germanium, and numerous other elements. 
On the other hand, when examining electrical reactions in high vacua, 
various rare chemical elements become in turn tests for recognising 
the intensity and character of electric energy. Electricity, positive 
and negative effect respectively different movements and luminosities. 
Hence the behaviour of the substances upon which electricity acts 
may indicate with which of these two kinds we have to deal. In 
other physical researches, both electricity and chemistry come into 
play simply as means of exploration. 

In submitting to you certain researches in which electricity is used 
as a tool, or as a means of bringing within scope of our senses phe- 
nomena that otherwise would be unrevealed, I must for a moment 
recall to your minds the now generally-accepted theory of the consti- 
tution of matter. 

Krvetic oF Gaszs. 


Matter, at its ultimate degree of extension, is conjectured to be not 
continuous, but granular. Maxwell illustrates this view as follows :— 
To a railway contractor driving a tunnel through a gravel-hill, the 
gravel may be viewed as a continuous substance. To a worm, 
wriggling through gravel, it makes all the difference whether the 
creature pushes against a piece of gravel or directs its course between 
the interstices. To the worm, therefore, gravel seems by no means 
homogeneous and continuous. 

With speculations as to the constitution of liquid and solid matter 
I need not trouble you, but will proceed at once to the third or 
gaseous state of matter. 

The kinetic theory of gases teaches that the constituent molecules 
dart in every possible direction with great but continually varying 
velocities, coming almost ceaselessly in mutual collision with each 
other.* The distance each molecule traverses without hitting another 
molecule is known as its free path ; the average distance traversed 
without collision by the whole number of |molecules of a gas at any 
given pressure and temperature is called the mean free path. The 
molecules exert pressure in all directions, and are only restrained 
by gravitation from dissipating themselves into space. In ordinary 
gases, the length of the mean free path of the molecules is exceed- 
ingly small compared with the dimensions of the vessel, and the pro- 
perties we then observe are such as constitute the ordinary gaseous 
state of matter, which depend upon constant collisions. But if we 
greatly reduce the number of molecules in a given extent of space 
the free path of the molecules under electric impulse is so long that 
the number of their mutual collisions in any given time in com- 
parison with the number of times they fail to collide may be disre- 
garded. Hence, the average molecule can carry out its own motions 
without interference. When the mean free path becomes com- 
parable to the dimensions of the containing vessel, the attributes 
which constitute gaseity shrink to a minimum, the matter attains 
the ultra-gaseous or “radiant” state, and we arrive at a condition 
where molecular motions under electrical impulse can easily be 
studied. 

The mean free path of the molecules of a gas increases so rapidly 
with progressive exhaustion, that whilst that of the molecules of air 
at the ordinary pressure is only y5$y5,th of a millimetre, at an 
exhaustion of 100,,000,000th of an atmosphere—a point (which, with 
present Yager mage is easy to attain) corresponding to the rarefac- 
tion of the air 90 miles above the earth’s surface—the mean free 

h will be about 30 feet ; whilst at 200 miles above the earth it will 

10,000,000 miles, and millions of miles out in the depths of space 
it’ will become practically infinite. I could go on speculating in 
spite of Aristotle, who said :—“ Beyond the universe there are neither 
space, nor vacuum, nor time.” 

In discussing the motions of molecules we have to distinguish the 
Sree path from the mean free path. Nothing is yet known of the 
absolute length of the free path nor of the absolute velocity .of a 
molecule. For anything we can prove to the contrary, these values 
may vary almost from zero to infinity. We can deal only with the 
mean free path and the mean velocity. 


eT of “ collisions,” as these are the generally-accepted sub- 
strata of the kinetic theory. But Prof. Silvanus P. Thompson reminds 
me that Boltzmann some years ago proposed a modification of the 
kinetic theory which to me seems a vast improvement on the some- 
what bald notion of molecular collisions. According to Boltzmann’s 
view, in a so-called “ collision” the molecules do not actually bounce 
against one another, but merely fly round in two interlocking hyper- 
bolie . The effect, for all external purposes will be the same as 
if they collided, because of the extreme minuteness of the curved part 
of the paths. The gain in thus regarding the matter is that such 
hyperbolic paths are quite consistent with obedience to the ordinary 
laws of gravitational attraction; whereas the collision theory needs 
for its explanation that when molecules come very near together they 
should exhibit a repulsion varying inversely as the fifth power of the 
distance between them. 
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THE Vacuum Pomp. 


As most of the experiments I put before you 
to-night are connected with high vacua, it is not 
out of place to refer to the pump by means of 
which these tubes are exhausted. Much has 
been said lately in recommendation of the 
Geissler pump and its many improvements, but 
T am strongly in favour of the Sprengel, as with 
it I have obtained greater exhaustion than with 
any other. I should like to point out that the 
action does not stop when we cease to see air 
specks passing down the tubes, but continues 
long after this point has been passed. Neither 
is the non-conducting vacuum, so easily ob- 
tained by the Sprengel pump, due in any way to 
the presence of mercury vapour, since non-con- 
duction can be obtained just as rapidly when 
special precautions have been taken to keep 
mercury vapour out of the tubes. 

One of the great advantages of the Sprengel 
pump over all others lies in the fact that its in- 
ternal capacity need not exceed a few cubic 
centimetres, and there is, therefore, much less wall 
surface for gases to condense upon. I have brought 
the very latest modification of this form of 
pump here to-night, and you will have an oppor- 
tunity of seeing it in action and of measuring 
with the McLeod gauge the rarefaction it pro- 
duces.* 

THE PassaGE oF ELECTRICITY THROUGH 

RaREFIED Gas. 


The various phenomena presented when an 
induction spark is made to pass through a gas at 
different degrees of exhaustion point to a 
modified condition of the matter at the highest 
exhaustions. Here are three exactly similar 
bulbs, the electrodes being aluminium balls, and 
the internal pressures being respectively 75 mm., 
2 mm., and 0'1 mm. 

If I pass the induction current in succession 
through the bulbs, you will perceive in each case 
very different luminous phenomena. Here is a 
slightly exhausted tube (fig. 1), like the first in 
the series just exhibited (75 mm.), the induction 


*My measurements of high vacua have al 
been taken with the beautiful little gauge de 
vised by Prof. McLeod. Unmerited discredit 
has recently been cast upon this gauge, the prin- 
cipal fault alleged being its inability to dis- 
tinguish between the tension of the permanent 
gas and that of the mercury vapour present 
Now it is evident that, under ordinary circum- 
stances, the tension of mercury vapour may be 
disregarded, as it will be the same on both sides 
of the gauge ; and it will be only in cases where 
no mercury is present on one side of the gauge 
that a slight error is introduced. It is, however, 
very difficult to devise and successfully experi- 
ment with apparatus in which a trace of mercury 
vapour shall not enter, and it is not likely that 
an experimentalist who would be working with 
such mercury-free apparatus would attempt to 
use the gauge without remembering that in this 
special case the indications would be incorrect. 

o use the McLeod gauge requires much 
ce and some amount of experience, but I 

ave always found it trustworthy to register ex- 
haustions far beyond the millioneth of an atmo- 
here. I can adduce circumstantial evidence of 
the accuracy of its readings at these high vacua. 
In the year 1881 I read a paper before the Royal 
Society on “The Viscosity of Gases at High 
Exhaustions” (Phil. Trans., 1881, p. 387), and 
illustrated my results by three large diagrams, 
on which I plotted the-experimental results ob- 
tained at rarefactions up to the 0°02 millioneth 
of an atmosphere, giving curves comparing the 
decrease in viscosity with that of the repulsion 
resulting from radiation, at the different pres- 
sures. Now these curves, in the case of air, for 
instance, are perfectly regular and uniform in 
their falling off, and it is evident that this could 
not have been the case unless the absciss# re- 
presenting viscosity and the ordinates repre- 
senting pressure were equally accurate. I am 
satisfied that, within narrow limits, the abscissse 
of viscosity are correct to the highest point, and 
the conformity of experiment to theory in the 
shape of these curves is a conclusive proof that, 
at as high an exhaustion as 0°02 M., the McLeod 
gauge is to be trusted to give accurate results 
within 2 per cent. of the truth. To give some 
idea what these high exhaustions mean, I may 
mention that the highest measured exhaustion— 
0°02 M.—bears the same proportion to the ordi- 
nary pressure of the atmosphere that a milli- 
metre does to 30 miles, or in point of time, that 
one second does to 20 months, 
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one endjto the“other a, B, and 
luminousidischarge is seen‘as a line‘of light, 
acting as a°flexible conductor. Under the tube 
I have an electro-magnet, c,‘and!on making con- 
tactithe'line of light dipstin the centre down to 
the poles of the magnet, and then rising again 
proceeds in a straight line. On reversing the 
current the line of light curves upwards. Notice 
= action of the magnet in this case is only 
In a highly exhausted tube the action is quite 
otherwise. Such a tube is before you (fig. 2), 
and in it I have carried the exhaustion to a high 
point (0°1 mm.). I pass the induction current 
and you perceive the electrified molecules, like 
the line of light in the first tube, also move in 
straight lines, and make their path apparent y 
impinging on a phosphorescent screen, D, E. ; 
however, I submit them to the action of a 
magnet, c, their behaviour is different. The 
line dips down to F, but does not recover itself. 
It seems that in the tube first shown we have to 
do with the average behaviour of the molecules 
of gas in its totality. In the second case, where 
the gas has been greatly attenuated, we are 
merely concerned with the behaviour of the in- 
dividual molecules of which it was originally 
composed. 
Tue SrRaTIFIED DIscHARGE. 


When the is rarer than is necessary to 
give the flexible line of light, as shown in the 
first experiment, the luminosity is plainly dis- 
continuous, or, as it is termed, stratified. 

A very good illustration of this fact may be 
taken from the moving crowd in any much 
frequented street—say Fleet Street. If at some 
time when the stream of traffic runs almost 
equally in both directions, we take our stand 
at a window we 

ing crowd, we 8 notice t the t 
aa the footway is not uniformly distributed, but 
is made up of knots—we might almost say blocks 
by spaces which are comparatively 

n. e may easily conceive in what manner 
p som knots or groups are formed. Some few 
persons walking rather more slowly than the 
average rate slightly retard the movements of 
others whether travelling in the same or in an 
opposite direction. Thus a obstruc- 
tion is created. The passengers behind catch up 
to the block and increase it, and those in front, 
passing on unchecked at their former rate, leave 
a comparatively vacant space. If a crowd is 
moving all in the same direction, the formation 
of these groups becomes more distinct. With 
vehicles in crowded streets the result, as every- 
one may have remarked, will be the same. 

Hence mere differences in speed suffice to re- 
solve a multitude of passengers into alternatings, 


gaps and knots. 

seen of observing moving men and women, 
suppose we experiment on little particles of 
some substance, such as sand, approximately 
equal in size. If we mix the particles with 
water in a horizontal tube, and set them in 
rhythmical agitation, we shall see very similar 
results, the powder sorting itself with regularity 
into alternate heaps and blank spaces. 

If we pass to yet more minute substances, we 
observe the behaviour of the molecules of a 

gas, when submitted to an induction 

eurrent. The molecules here are free, of course, 
fromi any caprice, and simply follow the law I 
seek to illustrate, and though originally in a 
state of rampant disorder, yet under the influ- 
ence of the electric a they arrange them- 
selves into well-defined groups or stratifications ; 
the luminosities show where arrested motion 
with concomitant friction occurs, and the dark 
intervals indicate where the molecules travel 
with comparatively few collisions. 


PaRTI-COLOURED STRATIFICATIONS. 


As another illustration of stratifications in a 
moderately exhausted tube (P. = 2 mm.), I will 
take the case of hydrogen prepared from zinc 
and sulphuric acid, after being through 
various purifying agents, dried in the usual 
manner, and exhausted with a mercury pump 
(fig. 3). I pass the induction current, and we 
see that the stratifications are tri-coloured, blue, 

ink, and grey. Next the negative pole, a, isa 
uminous layer, then comes a dark interval or 
Faraday’s dark space (see below), and after this 
are the stratifications, the front component (5) 
of each group blue, the next (c) pink, and the 
third (d) grey. The blue discs are somewhat 
erratic. Ata certain stage of exhaustion all the 
blue components of the stratifications suddenly 


Fic. 6. 


[January 16, 1891. 


P = 60 mn. 


, : 
\ 
rere 
= 
| WET 
Fia. 7. 
P = 0°25 mm. = 330° m. 
Fia. 88 


JANUARY 16, 1891.] 


THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


79 


Fig. 9. 


P = 0.001lmm. 


P = 025 mm. = 3300 


Fic. 8c. 


P = = 131°5.m. 


P = 00001 mm. = 0:13 m. 


Fia. 10. 


= 13 Mm. 


vt 


migrate to the front, forming one bright blue 
disc, and leaving the pink and grey components 
by themselves. The tube before you (fig. 4) is 
at this particular stage of exhaustion, and on 
passing the current you observe the blue disc 
only (6) is in front. When the tube contains a 
compound gaseous residue of this kind, the form 
of stratifications can be very considerably 
altered by varying the potential of the dis- 
eharge. This alteration, in the forms of stra- 
tification, was first pointed out by Gassiot 
(1865, “B.A. Abstracts,” p. 15), who gave very 
full descriptions and drawings of the alterations 
produced: by putting in resistances of various 
lengths of) distilled water. That the alteration 
depends simply upon the difference of potential 
the following experiment pretty clearly shows: 
Here is a tube giving on my coil the coloured 
stratification usually attributed to the presence 
of residual hydrogen, but which I find is due 
to a mixture of hydrogen, mercury, and hydro- 
carbon vapours. Now by altering the brake so 
as to produce frequent discharges of lower 
potential, you see the stratifications gradually 
change in shape and become all pink; again 
altering the brake so as to send less rapid dis- 
charges at a much higher potential, once more 
we get the coloured stratifications. When in 
this state, if we introduce a’ water resistance 
into the circuit so as to damp-down the poten- 
tial, exactly the same thing happens. The blue 
disc is caused by mercury; its spectrum is that 
of mercury only, without even a trace of the 
bright red line of hydrogen. Experiments not 
yet finished make it very probable that the pink 
dises are due to hydrogen, and that the grey 
discs indicate carbon. The tube you have just 
seen contains nothing but hydrogen, mercury, 
and a minute trace of carbon; but with all the 
resources at my command I have not been able 
to get hydrogen quite free from impurity. In- 
deed, I do not think absolutely pure hydrogen 
has ever yet been obtained in a vacuum tube. 
I have so far succeeded as to completely elimi- 
nate the mercury, and almost completely to 
remove the trace of carbon. On the table is 
such a tube giving uniformly pink stratifications 
and showing no blue or grey discs with any 
potential of current. 

THE Dark SPAce. 

After the stratification stage is passed we come 
to a very curious phenomenon, the so-called 
“ Dark Space.” Studying electrical phenomena 
in gases, in the year 1838, Faraday * pointed 
out a break in the continuity of the luminous 
discharge separating the glow of the positive 
electrode from that of the negative. This he 
called “the dark space.” It it seen in tubes 
containing gas only slightly rarefied, as in this 
tube (fig. 5, P. = 6 mm.), where you will observe 
that the positive: glow, extending as a pink 
streak from the positive electrode, B, ends about 
10 millimetres before the spot of blue light, c, 
representing the negative glow. This gap, or 
non-luminous hiatus, p, is Faraday’s “dark 
space.” Separating the negative glow from its 
electrode in another space. In this tube it is 
so small that the glow appears to be in actual 
contact with the electrode, but on exhausting a 
little further it rapidly separates; and in the 
next tube (fig. 6), containing air at a little less 
pressure (P. = 3 mm.), this dark space, E, has 
extended so as to remove the negative glow 
about 4 millimetres from the electrode, a. It 
is with this second dark space that I particularly 
wish to deal to-night. Therefore I shall refer 
to it as the “ dark space,” meaning always that 
in the negative glow. 

In the experiment just shown with hydrogen 
stratifications the contents of the tube under the 
electric discharge still obey the laws following 
from the average properties of an immense 
number of molecules moving in every direction 
with velocities of all conceivable magnitudes. 
But if I continue exhausting, the dark space, E, 
round the negative pole, a, becomes visible, 
grows larger and larger, and at last fills up the 
entire tube. The molecules at this stage are iu 
a condition different from those in a less highly 
exhausted tube. At low exhaustions they behave 
as gas in the ordinary sense of the term, but at 
these high exhaustions, under electric stress, they 
have become exalted to an u/tra-gaseous state, in 
which very decided properties, hitherto masked, 
come into play. 

The radius of the dark space varies with the 


#« Experimental Researches in Electricity,” 
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degree of exhaustion; with ‘the kind of gas in 

which it has been produced, with the tempera- 

ture of the negative pole, and to a less extent r 
with the intensity of the spark. / ‘ 
- It has been erroneously assumed that I ever 
said the thickness of the “dark space” repre- 
sents the mean freé path of the molecules in 

their ordinary condition, and it has been pointed 
out that the radius of the dark space is decidedly 
greater than the calculated mean free path of the 
molecules. I have taken accurate measurements 

of the radius of the dark space at different pres- 

sures, and compared it with the caleulated mean 

free path. of the: gaseous molecules at corre- 
sponding pressures when not under the influence 

of electrical energy, and I find that-they do not 

bear a constant relation one to the other. The 

length of the dark space is not 20 times the 

mean free path; as some have estimated, but a 
gradually increasing multiple must he: taken as 

the exhaustion, becomes greater. 


EXPLoRATION WITH Poues. 


Wishing to learn something of the electrical is 
condition of the matter within and' without the’ 
dark space, I made a tube (fig. 7), having besides’ 
the positive and negative terminals, a B, two 
extra, intermediate poles, c. and p; the tube. - 
showed that when the exhaustion was such that 
both the idle poles were outside the dark space, 
on passing the current through the tube, there 
was 4 considerable ‘difference of_ potential 
between them when measured on the. galvano- 
meter. If the exhaustion was carried so high 
that one of the extra poles was’ just on ‘the 
border of the dark space, then no current passed 
hetween them. When the’ exhaustion was still 
further increased so as to enclose one of the 
extra poles fully im the dark space, again there 
was a great difference of potential between thém, 
but thé direction was reversed, the pole at highest 
potential tiow being the one formerly at lowest 
potential. ; 
When a dark space has been further ex- © 
lored by means of a movable negative pole, 
found that the. effects did not depend essen- 
tially on the exhaustion, and were really due 
to the position occupied by the extra poles with 
regard to the dark space. — 
These phenomena are difficult to understand 
from, mere. description, and the experiments 
themselyes are not easy to carry out, so as to be 
visible to.many atatime. I-have here, however, 
a working model of.an- apparatus which will 
make these puzzling indications clear to all. 
A cylindrical tube (fig. 8, a, 6, and c, P = 0°25 
mm.), furnished with the usual les, A, B, at the 
ends, has two extra or idle poles near together 
at c and pv. The pole ar is. movable along the 
axis of the tube, so that..when exhausted the 
dark space can’ be brought to any desired posi- 
tion with respect to the idle poles cand p. - The 
shading and + and — marks roughly show the i 
distribution of positive and negative electricity pees > 
inside the tube. I start. with the negative pole, ae 
A, as far as possible froni either idle pole (fig. 8, «). 
Turning on the coil you see the dark space sur- 
rounding the pole, a, and the idle poles quite 
outside. 
The shading shows that each idle pole is in 
the positive area, and on testing with:a gold leaf 
electroscope it will be seen that each is charged 
with positive electricity..But the shading also 
shows more positive at c than at D; and .on con- 
necting c and p with agalvanometer the needle 
indicates a rush of current from c to D, D 
being negative to c. ‘ , 
The dark space is next brought to such a posi- 
tion that the pole, c, is well within it (fig. 8, 5). 
A change -has. now come: over the “indications. 
The galvanometer shows a reverse current to 
that -which was seen on the former occasion. ¢€ 
is now negative and p positive, but the gold l-aves still tell us botn 
poles.are pcsitively electrified: 


At a-certain position-of the dark space, when its edge | is on the 


pole, c (fig..8,c),a néutral state-is found.at which the gold leaves still 
shew strongly positive electrifiations, and no current is seen on the 
galvanometer: ‘The curves below (fig. 8, ¢), roughly show therise-and 
fall.of negative and positive current at different parts of the-tube, 
whilst:the potential curve keeps positive. 
When a substance that- will phosphoresce under electrical excite- 
ment is introduced into the tube, the position of greatest luminosity 
is found to be at the border of the dark space, just where the two 
opposing armies of negative and positive atoms meet in battle array 
and re-combine. ‘ Lateron I shall refer to this phenomenon in con- 
neetion with the phosphorescence of yttria. 


Raprant MATTER: ~ 


' By means of thjs-tube, fig. 9;IT-am able to show that a stream of 
ultra-gaseous particles, or radiant matter, dees not carry a current of 


P= 0:000L mm. =-0:13 M.. 


Fig. 12. 


p = 0.0001 nm. = O13 M. 


13a. 


p = 00001 mm. = 013 M. 


Fic. 13c. 


electricity, but consists Of a succession of negatively electrified mcle- 
cules. whose.electrostatic repulsion overbalances their _electro-mac- 
nétio attraction, probably because their speed along the \tatbe is less 
than the velocity of-light. The tube has two negative termifals, a, -. 
close together at one end, enabling mie to send along. the tube two 
parallel streams of radiant matter, rendered visible by impinging 
them through’ holes in. a fyiea diaphragm on a_ screen cf phcsphc- 
rescent. substance. ‘It i¢ exhausted to a pressure-cf OL mm. 1 
connect one, of the negative poles, 4, with the induction coil and the 
luminous stream darts along the tube from c to pD parallel with the 
axis. I now connect the other negative pole, giving a second parallel 
stream of radiant matter. If these streams are in the nature of wires 
carrying a current they will attract each other, but if they are simply 
two-streams of electrified molecules they will repel each other. As 
soon'as the second stream is started you see the first stream jump 
away in the direction, c,“E, showing strong repulsion, proving that 
they do not act like current carriers, but merely like similarly elec- 
trified bodies. It is, howéver, probable that were the velocity of 


cules ¢ 
elect ri 
fig. 13 


give ne 


ic 
1 
‘ 
tu 
an 
be 
th 
bei 
P 
exh 
met 
pot 
mo} 
\ pos 
narr 
4 cule; 
pole. 
rs attra 
suffic 
If 
To Earth all bi 
that ¢ 
sidera 
it at a 
exhau 
that i 
= to the 
city, 1 
Tapid] 
shown 
fas are ab 
galvan 
the id] 


JANUARY 16, 1891.] 


“THE. TELEGRAPHIC JOURNAL AND 


ELECTRICAL ‘REVIEW. 81 


the streams of molecules greater than that of light, they would 
behave’ differently, and attract each other, like conductors carrying a 
current. ‘2 

To ascertain the electrical state of the residual molecules in a 
highly exhausted’ tube such as you have just seen, I introduced an 
idle pole on exploring electrode between the positive and negative 
electrodes in such’ a manner that the molecular stream might play 
upon it. The intention was to ascertain whether the molecules 
on collision with an obstacle gave off any of their electrical 
charge. In. this experiment, fig. 10, Pp. = 00001 mm., or 
013 M.,* it was found that an idle pole, c, placed in the direct 
line between the positive and the negative poles, a, B, 
receiving in consequence the full impact of the molecules shot 
from the negative pole, manifested a strong positive charge. Ina 
variety cf other experiments maae to decide this question, the elec- 
tricity obtained was always found positive on .testing with the gold 
leaf or Lippman’s electrometer, and when the idle pole was connected 
to earth through a galvanometer a current passed as if this pole were 
the copper element of a copper zine céll, indicating leakage of a cur- 
rent to earth, the idle pole being positive. If, instead of-sending this 
current to earth, the wire was connected to the negative pole of the 
tube,a much more powerful current passed in the same direction. 


THE Epison 


An exactly parallel experiment has been made by Mr. Edison, Mr. 
Preece, F.R.S., and Prof. Fleming, using, instead of a vacuum tube, 
an incandescent lamp. They found that from an idle pole placed 
between the ends of the filament the electricity always flowed as if 
the pole were the zinc element of a copper-zinc cell ; having repeated 
their experiments I entirely corroborate them. I get a powerful cur- 
rent in one direction from an idle pole placed between the limbs of 
an incandescent carbon filament, and one in the opposite direction 
from an idle pole in a highly exhausted vacuum tube. This dis- 
crepancy was extremely puzzling, and I tested, with a similar result, 
very many experimental tubes made in different ways. The elec- 
tricity obtained from an idle pole placed between the positive and 
negative termivals in a highly exhausted tube was always strongly 
positive, and it is only recently that continued experiment has cleared 
the matter up. 

Some of the contradictory results are due to the exhaustion not 
being identical in all cases. In my vacuum tubes the directions of 
current between the idle pole and the earth changes from negative to 
positive as the exhaustion rises higher. Testing the current when 
exhaustion is proceeding, there is a point reached when the galvanc- 
meter deflection—hitherto negative—becomes nil, showing that the 
potential at this point is zero. At this stage the passage of a few 
more drops of mercury down the pump tube renders the current 
positive. This change occurs at a pressure of about 2 mm. 

After this point is reached, when the induction current is passed 
through the tube, the walls rapidly become positively electrified, 
probably by the friction of the molecular stream against the glass, 
aad this electrification extends over the surface of any object placed 
inside the tube. I will show you how this electrification of the inner 
walls cf the tube acts on the molecular stream at high vacua. In this 
tube, fig. 11 (p = 0°001 mm. or 1°3 m.), are fixed two exactly similar 
phosphorescent screens, c and p; at one end cf each is a mica gate, 
E, E’, with a negative pole, a, a’, facing it. One cf the screens, c, is 
iu the cylindrical part of the tube and close to the walls; the other, 
D, is in the spherical portion, and therefore far removed from the 
walls. On passing the current the screen p in the globe shows a 
narrow sharp streak of phosphorescence, proving that here the mole- 
cules are free to follow their norntal course straight from the negative 
pole. In the cylindrical part of the tube, however, so great is the 
attraction of the walls that the molecular stream is widened out 
sufficiently to make the whole surface of the screen, c, glow with 
phosphorescent light. 

If an idle pole, ©, c, fig. 12 (Pp = 0:0001 mm. or 0°13 m), protected 

all but the point by a thick coating of glass, is brought into the centre 
of the molecular stream in front of the negative pole, a, and the whole 
cf the inside and outside of the tube walls are coated with metal, 
D, D, and “earthed,” so as to carry away the positive electricity as 
rapidly as faery then it is seen that the molecules leaving the 
negative pole and striking upon the idle pole, c, on their journey 
along the tube carry a negative charge, fly communicate negative 
electricity to the idle pole. 
_ This tube is of interest since it is the one in which I was first able 
‘to perceive how in my earlier results I always obtained a positive 
charge from an idle pole placed in the direct stream from the negative 
pole. Having got so far, it was easy to devise a form of apparatus 
that completely verified the theory, and at the same time threw con- 
siderably more light upon the subject. Fig. 13, a, }, c, is such a tube, 
aad in this model I have endeavoured to show the electrical state of 
itat a high vacuum by marking a number of + and — signs. The 
exhaustion has been carried to 00001 mm. or 0°13 M, and -you see 
that in the neighbourhood of the positive pole, and extending almost 
to the negative, the tube is semily sect’ with positive electri- 
city, the negative atoms shooting out from the negative pole ina 
tapidly diminishing cone. If an idle pole is placed in the position 
shown at fig. 13, a, the impacts of positive and negative molecules 
are about equal, and no decided current will pass from it, through the 
galvanometer, to earth. This is the neutral point. But if we imagine 
the idle pole to be as at fig. 13, 6, then the positively electrified mole- 
cules greatly preponderate over the negative molecules, and positive 
electricity is shown. If the idle pole is now shifted as shown at 
fig. 13, c, the negative molecules preponderate, and the pole will 
give negative electricity. 


* = one-millionth of an atmosphere. 
= 1,000,000 w. = 760 mm. 


one atmosphere. 


As the exhaustion proceeds, the positive charge in the tube increases 
and the neutral point approaches closer to the negative pole, and at 
a point just short of non-conduction so greatly does the positive elec- 
trification preponderate that it is almost impossible to get negative 
electricity from the idle pole, unless it actually touches the negative 
pole. This tube is before you, and I will now proceed to show the 
change in direction of current by moving the idle pole. 

I have not succeeded in getting the “ Edison” current in inean- 
descent lamps to change in direction at even the highest degree of 
exhaustion which my pump will produce. The subject requires 
further investigation, and like other residual phenomena these dis- 
crepancies promise a rich harvest of future discoveries to the 
experimental philosopher, just as the waste products of the chemist 
have often proved the source of new and valuable bodies. 


(To be continued.) 


ALLEGED PRIMARY BATTERY SWINDLERS.* 


C. D. Cove. was recently arrested at Council Bluffs, Ia., 
on the charge of obtaining money by false pretences. About 
a month ago two men, who gave their names as C. D. Covell 
and W. Bellard, rented a building in Council Bluffs, and re- 
presented that they desired to interest capitalists in a scheme 
‘of electric lighting which was bound to revolutionise modern 
methods of illumination. ~As the story is told in the charge 
against Covell, it is the old tale of the primary battery 
swindle. According to the complainants the defendant said 
he had a battery which cost only a few dollars to make. 
When it was filled with proper chemicals at a cost of 60 
cents it would run 12 incandescent lights for seven hours 
each night, and a small motor for six hours each day for a 
period of seven months. It was explained, it is alleged, that 
the battery could be put into every house in the country 
where the owner had the ability to pay $90, and then the 
company that was to be organised would make a clear $80 
on each one. The projectors wanted to organise ‘a stock 
company, and for this purpose would place $10,000 worth of 
stock at 50 cents on the dollar. 

A number of exhibitions were made which were inspected 
with great interest. A dozen incandescent lights which 
lighted an apartment obtained their current, apparently, 
from an ordinary looking cell in the exhibition room. One 
resident of the city was so delighted with the system of 
illumination that he contributed to the capital stock. It 
was subsequently learned, according to the complaint, that 
the current came not from the cells which were exhi- 
bited, but from a set of accumulators which had been located 
in an out-of-the-way corner. The storage batteries were 
‘taken from their hiding place in the morning, so the story 
goes, and were charged at an electric light station. When 
this fact was ascertained the contributor to the capital stock 
promptly instituted proceedings, and one of the principals 
was arrested. He denies that his scheme was a swindling 
project, but alleges, with vehemence, that his batteries will 
do all he has claimed. 


NOTES. 


Bristol and Electric Lighting.—Mr. W. H. Preece, 
who is advising the Bristol Town Council on the subject of 
electric lighting, has presented a report to the electrical com- 
mittee. Having been abroad recently, Mr. Preece gives his 
experience of the electric light in various towns which he 
visited, stating that he was particularly struck by the bril- 
liancy obtained at Florence. There the lamps are in the 
centre of the roadway, and, consequently, a much _ better 
illumination is secured. Mr. Preece suggests that the same 
system should be adopted in the central thorouglifares of 
Bristol, including Park Stregt, Clifton. The system will not, 
however, be adopted, for another that is proposed will, it is 
believed, be even superior to that which won Mr. Preece’s 
admiration. The committee, who have received numerous 
communications from the proprietors of business establish- 
ments intimating their willingness to take the electric light 
as soon as the authorities are in a position to supply it, now 
await a report from the City Surveyor as to a site for a 
depot. 


* Western Electrician. 
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Brighton Electric Lighting.—The General Purposes 
Committee of the Brighton Town Council have prepared a 
draft statement of objections to the order which 
is being applied for by the Brighton Electric Light Company, 
with a view to its being forwarded to the Board of Trade and to 
the secretary of the company. It is stared therein that the 
Brighton and Hove Company seek for 
power to construct and maintain electric lines and works, and 
supply electricity within a portion of the Municipal Borough 
of Brighton and the parish of Preston. Similar applications 
have been made in 1889 and 1890, but the Town Council 
has opposed them and they have been refused. It is now 
urged that the Corporation are bond fide carrying out the 
intention expressed by them in 1889; they have obtained 
sanction to borrow, and are spending £32,500 in the pur- 
chase of land as a site for a generating station and in erect- 
ing works and machinery and laying mains within the 
central and western parts of the borough. Further, the 
company at a to retain for a period of three years their 
existing overhead wires, the existence of which has already 
been a subject of some correspondence between the Board of 
Trade and the Corporation, and the latter submit that no 
powers of retaining these should be granted to the company. 


Electric Lighting in Birmingham.—The installation 
of the electric light in the central area, for which Parlia- 
mentary powers have been obtained by the Birmingham 
Electric Light Power a is progressing almost as 
rapidly as the promoters expected. The amount of work yet 
to be done in the streéts is comparatively small, and the dis- 
turbance of the surface of the roads and footpaths is practi- 
cally over. The laying of the buried heavy mains was 
completed some time since, and during the last few days men 
have been busy at the manholes, threading through the cul- 
verts prepa for their reception the copper strips which 
form the lighter distributing mains. Not much of this work 

zmains to be done. At the generating station in Albert 
Street fair progress is being made. The boilers are set, and 
the fixing of the engine is proceeding ; but some portions of 
the work are at a standstill owing to the frost, which has 
made bricklaying difficult, and has absolutely stopped one 
essential part of the work—the completion of the chimney- 
stack. In the meantime, every operation which the weather 
does not hinder is being pushed forward, and it appears 
likely that nothing but a serious prolongation of the. frost 
will stand in the way of the fulfilment of the anticipation 
that the electric light will be in use by the end of this month. 
Orders for over 2,000 lights have been received, and this is 
considered very good for a company that has not yet com- 
menced. The work already done by the company includes a 
large amount in the “ wiring” of :premises which are to be 
lighted, including the Victoria Courts, the Grand Hotel, the 
Bank of England, Temple Row (premises of the late Stafford- 
shire Joint-Stock Bank), the new building of the Prudential 
Assurance Company, in Corporation Street, and the Alliance 
Insurance Company's offices. 


Electric Light in Madrid.—The palace of Las Cortes 
is to be electrically lighted by means of a separate installa- 
tion, but the lighting of the House of the Senate will be 
— by one of the central stations. Every day some 
fresh establishments are adopting the use of incandescent 
lamps, while others which adopted the system a month ago 
have gone back to the use of gas. This action on the part 


of customers appears to be justified, as the companies are 


charging the excessive price of 1s. 3d. per unit, and make 
their customers pay double or treble the fair price for the 
fittings. This will probably cause the adoption of small 
installations with 500 to 1000 lamps, which will. be of a 
suitable sjze for the lighting of the blocks of buildings let 
out in flats, 


Electric Lighting in the City.—The Palatine Insurance 
Company, Limited, who recently purchased the fine block 
of warehouses and offices, situate 12, Wood Street, has 
decided to immediately introduce throughout the building an 
installation of the incandescent electric light. The agents 
for the letting of the property are Messrs, Alexander, Daniel, 
Selfe-& Co., 34, Old Sout. 


Electric Light in a Lanatic Asylum.—The electric 
light has recently been. installed in the new hospital villa 
erected in.the grounds of.the York Retreat. The installa- 
tion comprises all the modern improvements in incandescent 
electric lighting, combined with some special adaptations 
desirable in a hospital for the treatment of the insane. 


Electric Lighting of Southport.—Several 
gave notice of an intention to apply for provisional orders to 
supply electricity in Southport, but they have since = 
their applications, and the town clerk has been instructed to 

with the application of the corporation. 


Entertainment to Edison and Swan's Employés.— 
On New Year’s Day the Edison and Swan United Company 
gave an entertainment to their employés at their works at 
Ponder’s End. A tea was-given to the younger folks (about 
200) in the afternoon, and presents were distributed. In the 
evening the elder employés of :the firm were provided with a 
substantial tea, which was followed by a concert and dancing. 


_ Progress of Electro-motors.—The use of the electro- 
motor is extending, and some day the supply of power to 
drive them will be a great business. Generating stations 
already exist where current is used for driving the motors, 
but no public mains have been laid down for the purpose. 
In Kensington, however, some large stores are about to 
supply themselves with electro motors for driving chaff- 
cutters, coffee-grinders, &c. which will be furnished with 
current from the electric lighting circuits. 


Electricity in Agricultural Operations.—An_ agri- 
‘culturist in the Western Pyrenees has built a small gene- 
rating station, which supplies current to 180 16-C.P. lamps, 
for the lighting of the various farm buildings. In addition 
to this, the thrashing and other machines, pumps, presses, 
mills, &c., are actuated by electro-motros. 


New Spanish Journal.—Senor D. Rafael Carrillo y 
Martos has retired from the management of El Telegrafista 
‘Espanol, and will shortly bring out a new journal bearing 
the title of El Telégrafo Espanol. — 


Electric Welding.—The Electric Welding Syndicate 
announces that it has entered into a contract for the pur- 
chase of all patents and improvements secured, or which may 
be obtained, by the Thomson Electric Welding Company of 
Boston, Mass. This, it will be remembered, is an answer to 
the question put in the Review of the 2nd inst. as to the 
new welder brought out by the American company. 


Town Councils and Electric Lighting Systems.— 
A method of arriving at a sound conclusion respecting the 
merits of any system of electric lighting is ay se by the 
‘Town Councils of New South Wales. All the local autho- 
rities in a given district meet in a conference to discuss plans 
and estimates for installations. In this way valuable infor- 
mation is imparted one to another. There is much in this 
plan to recommend to English Town Councillors. 


Deaths from Electricity.—Last Sunday a boy at 
Lyndeburg, Virginia, caught hold of a guy wire attached to 
an electric light pole, and, receiving a severe shock, was 
killed instantly. On the day previous a workman at Boston, 
while engaged in replacing the globe of an incandescent 
light took hold of the metal ring instead of the glass end. 
The man received a strong electric shock, which killed him 
instantly. The connecting wire had to be cut before the 


ring could be detached from his grasp. _ 


Rumoured India-rubber Syndicate.—Itis rumoured in 
Boston that a syndicate of Englishmen and Americans, wit) 
a capital of from four to five million dollars is being formed 


.for the porpose of buying up all the India-rubber in the 
world. It is 


said that the syndicate already possesses the 
monopoly of half the Para rubber, and that it intends to 
operate both in Great Britain and the United States. 
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Messrs. M. Theiler and Sons.—Many of our readers will, 
we feel sure, hear with much regret that, owing to the failing 
health of Mr. Richard Theiler, this gentleman has felt obliged 
to retire from active work in connection with the well-known 
firm of M. Theiler and Sons. The firm itself, as many of our 
telegraphic readers doubtless know, is almost of historic interest, 
the Theiler family having been connected with the progress 
of telegraphy from a very early period, and as manufacturing 
electricians and telegraph engineers they have acquired a 
world-wide reputation. Of Mr. R. Theiler himself we need 
say but little, as all who have had the pleasure of business 
and other dealings with him will greatly miss his genial pre- 
sence. The business of the firm has, we understand, been 
acquired by Mr. race ap late assistant to Mr. Ferranti, 
who will carry on the work under (we are glad to hear) the 
old name, and who will, we do not doubt, prove a worthy 
successor to Mr. Theiler. 


A Fishing Story.—The fishing story is a standing joke 
with American newspapers. The latest comes from San 


Francisco, where it appears that the ancient sport of attract- - 


ing fish at night by a torch held over the water and spearing 
them has been revived in a somewhat different form. An 
electric light that stands by one of the wharves there attracts 
such numbers that people catch them in nets by the dozen. 
“One man,” we read, caught 200 lbs. of fish, mostly rock 
cod and sardines, of unusual size.” 


More New Year's Gifts.—We return thanks for the 
blotting pad received from the Electric Construction Cor- 
poration and the date card from the Commercial Cable 


Company. 


The Price of Copper.—The following is a diagram of 
three months’ fluctuations in the price of copper. Each 


vertical line represents a market day, and each horizontal 
line £1. 


Woodhouse and Rawson Staff Dinner,—The annual 
dinner of the head office staff of Woodhouse and Rawson 
United took place at the Guildhall Tavern on Tuesday last, 
under the presidency of Sir Rawson W. Rawson, K.C.M.G., 
C.B., chairman of the board of directors. The company 
numbered about a hundred and twenty, including representa- 
tives of some of the branch businesses. The proceedings of 
the evening were agreeably enlivened by music and song, 
Miss Rawson, Miss Fife, Mr. Stepney Rawson, and others 
contributing items that were much appreciated. In replying 
to one of the toasts, the managing director, Mr. F. L. 
Rawson, foreshadowed several schemes in contemplation for 
the comfort and emolument of the staff, including the esta- 
blishment at the head office of a library and reading room, 
the annual award of £5 5s. for the best invention or sugges- 
tion emanating from the staff, and, later on, if at all prac- 
ticable, some system of profit sharing. The general business 
manager, Mr. G. North, who gave some very good advice to 
the members of his staff, concluded by announcing that 
arrangements had been made for a series of lectures to be 
delivered to them on Friday evenings, commencing to-night 
with a lecture by Mr. Epstein, on “ Secondary Batteries.” It 
was stated during the evening that the total number of 
employés of the company now reaches a thousand. 


Royal Society,—Last night, Prof..J. J. Thomson, F.R.S., 
was down for reading a paper “ On the Rate of Propagation 
> Soe Luminous Discharge of Electricity through a Rarefied 


The Electric Railway.—Says the Weekly Dispatch ;— 
The electric railway is suffering from an excess of popularity. 
The eagerness of the ple to travel by it has been 
amazing, and crowds block its stations at certain hours. 
They are so dense that the officials are not able to cope with 
them, and in places like ey Butts they are becoming 
a severe hindrance to traffic. We predicted that this new 
line would be a tremendous success, and the promoters now 
regret that they had not more faith in their idea, It is the 
delightfully comfortable and roomy carriages, the absence of 
compartments, the absence of class distinctions, and the uni- 
form fare that have captivated the public, and the directors 
will now be forced to extend their carriage and station ac- 
commodation, we fear at great expense. Surely the revolu- 
tion in town travelling which this railway has introduced 
ought to convince the managers of the old companies that 
they must abandon their present policy if they want to make 
money. 


A Trifling Mistake.—The Llektricitéts-Zeitung, which 
has now become a “ daily,” is going ahead with a vengeance. 
In its issue of January 4th, under the heading “ Accident on 
the London Electric Railway,” we read that a German lady, on 
the 29th December, met with a fatal mishap between Sloane 
Square and South Kensington Stations. It is not necessary 
to enquire how the electric line found its way into the tunnel 
of the Metropolitan Railway. 


Telephonic.—Mr. A. Erskine Muirhead has established 
telephonic communication between Cathin Park and the 
Glasgow Evening News offices. The French telephone has 
been adopted with the greatest satisfaction, and it is expected 
that shortly the Evening News will be in telephonic com- 
munication with the more important football fields in the 
West of Scotland. 


Electric Light in Kensington Town Hall.—The intro- 
duction of the electric light in the Kensington Town Hall 
was inaugurated on Thursday evening, last week, by a 
conversazione, under the auspices of the Vestry of the 
parish, the hall being tastefully decorated for the 
occasion with a variety of palms. Sir A. Borthwick, in 
asking Lady Mary Glyn to inaugurate the electric light, 
remarked that the current had been supplied to the building 
by the Kensington Company who were the pioneers of elec- 
tric lighting in London. The gas, by which, till then, the 
hall had been lighted, having been lowered, Lady Mary Glyn 
turned on the electric current amid the applause of the com- 
a The Rev. the Hon. E. C. Glyn then thanked the Lord 

ayor for his presence. The Lord Mayor, in responding, 
said that Kensington was before the City in the matter of 
electric light, but the City would very shortly have the new 
light in the streets. The installation, which comprises about 
350 lamps, was entrusted to Messrs. Bailey and Grundy, and 
the plans and specifications were prepared by Mr. Philip 
Monson, ALBEE. | the Vestry’s lighting engineer, and the 
work was carried out under his directions. 


new Chilian ironclad, Captain Pratt, just launched from the 
la Seyne works of the Forges et Chantiers de la Mediter- 
ranée Companies, has its turrets so constructed as to be 
worked by electricity instead of hydraulic power. 

Change of Address.—The Empire Telephone Company 
has changed its offices from 60 to 171, Queen Victoria 
Street, E.C. 
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“Underground Cables.”—The following communica- 
tion, from Mr. Charles H. Yeaman, has come to hand 
too late for insertion in the columns set apart for cor- 
respondence :—“ Owing to my having been away from 
Liverpool, I have only just had a chance of referring to 
the letters from the Dvir Wining and Silvertown Com- 
pain, and from Mr. Ferranti, which firm replies to my 
etter to you on the 5th ultimo. The inaccuracy of the 
Silvertown Company is shown in the first paragraph of Mr. 
Tyler’s letter, in which he remarks that the letter published 
was from his Liverpool agent. That was not so; it was in- 
cluded in my communication to you referring to “ Notes on 
Central Station Lighting.’ With regard to my statements, I 
had just visited the West Brompton Station of the House-to- 
House Company before writing my paper, and had seen the 
Fowler-Waring cables in service, and had been told by the 
engineers of that company the facts which I put forth to the 
engineering fraternity in this city. I have had some practical 
experience of Fowler-Waring cables myself, and therefore do 
not wish to see a good article condemned without a hearing. I 
have been recently informed by good authority that the 
House-to-House Company find these cables very satisfactory, 
and propose to use them largely in future work, where space 
can be obtained for jointing. With regard, secondly, to the 
London-Deptford cables, I believe—and have good grounds for 
my statement—that where two Fowler- Waring cables have been 
used for 10,000 volts, they have stood this tension well, so” 
long as not more than 5,000 volts existed across the dielectric. 
Ts it quite certain that the statements in the Review quoted 
by Mr. Tyler referred in each case to Fowler- Waring cables ? 
ave no other cables broken down on this service? Lastly, 
I gave a true copy of the letter to me from the local manager 
—not agent—of the India-Rubber, Gutta-Percha and Tele- 
graph Works Company, and if Ae omitted anything in his 
letter which ought to have been inserted to cause the true 
sense of Mr. Ferranti’s opinion to be made known, he was 
furnishing false information to my corporation, as the com- 
munication was a* perfectly official one on his part. Thus 
“was the sense of the paragraph entirely altered.” With due 
consideration to the Silvertown Company, I think it is 
generally known that they make most excellent cables, and 
turn out first-class material for inside wiring, as well as the 
most expensive conductors which are on the market.— 


Bulling Brush Shares,—The Daily Oracle seems to take 
a very great interest in Brush shares. Every day something to 
the following effect occurs in its columns :—Rise.—Brush : 
We again repeat what we have before said as to the prospects 
of these shares, and we believe that at any moment we may see 
a very sharp rise, as the time cannot be very far distant when 
subsidiary eompanies will be announced.” For our own part, 
we should have thought that the subsidiary company dodge, 
so far as the Brush Company is concerned, a thing of the 
past. It is, of course, well known that the City contracts 
will have to be financed by a separate company, but we 
believe'the Brush Company will benefit chiefly, if not solely, 
by the work which those contracts will bring. The Oracle 
should be more guarded in’ its apparently interested fore- 
casts.” 


The Mutual Telephone Company, Limited.—Early 
next month this company will open for traffic the first section 
of its Manchester Telephone Exchange, and hopes to get to 
work in Liverpool very soon afterwards. The object in view 
is not so much to reduce rentals as to provide a really good 
telephonic service, which shall be expeditious and free from 
all disturbing noises, and which shall enable two subscribers 
to converse with each other without risk of being overheard 
by others. This will be accomplished by the use of two 
wires instead of one. Special attention is also being devoted 
to the making of rapid connections, and such perfection is 
said to have been already attained, that if the shenibe who 
is called is within hearing of the bell, and answers promptly 


- the caller will obtain connection practically instantaneously, 


and after the conversation is over, special appliances will be 
provided, by means of which a conversation with another 
subscriber can he immediately begun without the trouble of 
“ ringing off.” 


Telegraphists’ School of Science.—An_ interesting 
gathering took place on Wednesday afternoon in the Post- 
master-General’s Deputation Room at the General Post Office, 
the occasion being the fourteenth annual distribution of the 
medals, prizes, and certificates gained by the students of the 
Telegraphists’ School of Science, which was established at 
the Central Telegraph Office in 1876. The chair was taken 
by the controller, Mr. H. C. Fischer. The report showed 
that the school is satisfactorily fulfilling its intended purpose, 
viz., the provision of technical training for the staff of the 
Central Telegraph Office. At the examination in technical 
telegraphy held under the auspices of the City and Guilds of 
London ‘Technical Institute, 67 certificates were granted to 
the numerous schools throughout the kingdom, and of this 
number 27 (or 40 per cent.) were awarded to the students of 
this school, who also obtained two of the three silver medals 
(with money prizes) offered for competition ; 63 per cent. 
of the certificates were first class. The successes in the pure 
science subjects, which are supplementary to the technical 
section, were also very numerous, and of an equally high 


. standard. Mr. Preece complimented Mr. Slingo (the prin- 


cipal of the school) and his staff on the continued success of 
the institution, and dwelt forcibly upon the value of sound 
technical education among the general body of the staff in 
assisting the British Telegraph Administration in maintaining 
its pre-eminent position. The chairman observed that the 
fact that a higher technical knowledge is now demanded of a 
telegraphist than in years gone by, to enable him to success- 
fully control the present delicate and complicated apparatus, 
weighed heavily with the authorities in determining the 
= improvements in the status and pay of the telegraph 
staff. 


The Institution of Electrical Engineers.—On Thurs- 
day, January 22nd, at the ordinary general meeting, a paper 
on “The Distribution of Electricity, with especial reference 
to the Chelsea System,” will be read by Major-General C. E. 
Webber, C.B. (Ret.), R.E., Past President. 


Lecture,—On Saturday, January 10th, a popular lecture 
was given the schoolroom of x Church, The Mall, 
Notting Hill Gate, by Mr. Reginald J. Jones, A.M.I.C.E., 
M.I.E.E. (engineer to Messrs. Woodhouse & Rawson United, 
Limited), on electricity, entitled, “ How Electricity Works 
for Us.” In concluding, the lecturer remarked that he had 
to thank Messrs. Woodhouse and Rawson United, Limited, 
the Electric Construction Corporation, and the General Elec- 
tric Traction Company, Dr. Silvanus Thompson, Messrs. 
Appleton, Drugman, ame and other friends, for their 
kindness in lending apparatus and slides; no less than 45 
slides were shown by means of an oxy-hydrogen lantern, and 
the experiments throughout were most successful. The 
whole of the room was lit by means of E.P.S. cells and in- 


candescent lamps. 


What We are Coming To.—Says Jronmongery ; “ We 
firmly believe that, so many and so varied are the uses, great 
and small, to which electricity may be economically put, every 
manufacturing or business house, most private offices, and 
the majority of dwellings will in time employ it for some 
purpose or many purposes. We hope that long before that 
time comes the public users of electricity will send as natu- 
rally to the ironmonger to put up a fresh installation, repair 
an old one, or provide some new and ingenious time or labour- 
saving ors. as they send now to the plumber to over- 
haul a leaking water pipe, or make a new connection.” To 
this end our contemporary has just commenced a series of 
articles, ** Electrical ork for Ironmongers,” which it ho 
may be found of such value that there will be no difficulty 
in following their guidance successfully. But is it compli- 
mentary even to an ironmonger to compare him with the 

lumber, that béte noir of every householder’s existence, and 
is he ever sent for with the faintest belief that he really 
knows anything about his trade ? Furthermore, in discus- 
sing the expiry of the telephone patents, Zronmongery speaks 
jubilantly of the fine opportunity offered to the members of 
the trade who may make this field practically their own, 
because not much knowledge of electricity is required to 
compass it. The occupation of the electrical engineer is, like 
that of Othello, evidently gone, 
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The Electric Construction Corporation.—This body is 
offering for subscription £100,000 first mortgage debentures 
to bear 6 per cent. interest. This issue is made in conse- 
quence of the “ growth of business,” and for the purpose .of 
extending its operations and repaying a banker’s advance of 
£30,000 (secured by temporary debentures), &c. Messrs. 
Farebrother, Ellis, Clark and Co.’s valuation notwithstanding, 


’ we do not think the security any too good. The Corporation, 


it will be remembered, was established in May, 1889, with a 
capital of £500,000 (all of which has been issued), to pur- 
chase and amalgamate the following undertakings, viz :— 
Elwell-Parker, Limited; The Electrical Power Storage 
Company, Limited; The Railway Electrical Contractors, 
Limited ; The Julien patents, for the United Kingdom, for 
electric traction; the Sprague patents, for the United 
Kingdom, for electric traction and transmission of power. 


It might have been Worse.—A contemporary states 
that during the recent fire in Queen Victoria Street an iron 
pole, carrying some 30 telephone wires, came down with a 
crash. “ Had any of these,” it remarks, “ been electric-light 
wires, fearful damage might have ensued.” No doubt ; and 
if the telephone wires had been gas mains the conflagration 
might have been worse. Had they been water mains, the 
fire might have been more rapidly extinguished. 


Inventors’ Institute—On Wednesday last Mr. C. 
Spagnoletti delivered a lecture on “The Electric Locking 
and Blocking of the City and South London Railway,” Mr. 
J. W. Grover in the chair. The lecture was illustrated by 
models and drawings. It was listened to attentively by 
an audience, which included several gentlemen holding 
am positions in the railway world. A discussion 
followed. 


French Exhibition at Moscow.—A French exhibition 
will presently be held at Moscow, which will be divided into 
nine groups. Machinery and electric lighting will form the 
seventh group. 


A Handsome New Year's Gift.—Mrs. F. C. Guilleaume, 
of the firm Felten and Guilleaume, Mulheim-on-the-Rhine, 
has presented the staff of the company with 200,000 marks 
(£10,000) in cash asa New Year's gift. ‘Two years ago the 
same lady gave them 100,000 marks. 


Messrs. Cox and Company.—These manufacturing elec- 
tricians have opened new premises at Fetter Lane, opposite 
the Record Office, where they intend keeping a stock of 
apparatus and materials for all scientific work. They have 
also issued illustrated lists of each department ; the elec- 
trical, which gives details of telephone parts, should be 
specially useful. 


Curious Phenomena,—The letter which Mr. Hewlett 
sends to us is interesting, and shows that he is on the alert to 
observe anything unusual in the behaviour of apparatus under 
his control. The peculiar effect of his experiment on the 
filament of the lamp is possibly due to a static cause, or to 
the action of currents upon themselves, the loop in the fila- 
ment making it into a kind of helix. The Histon is, of 
course, attributable to the fact that the filament is a con- 
ductor carrying an intermittent current in the influence of a 
powerful magnetic field. Perhaps some of our readers can 
enlarge upon the phenomena observed by Mr. Hewlett, and 
possibly a reference to the address of Mr. Crookes may be 
found of service. 


_ General Electric company has just 
issued the eighth edition of its Electric Bell and Accessories 
Catalogue, the contents showing the adoption of several im- 
provements, combined with some material reductions in 
Prices, resulting from the long experience of the company in 
manufacturing. The recent expiration of the Bell telephone 
patent has created a new branch of the General Electric 
Company’s business, and a special catalogue dealing with 
the latest developments in telephones is promised shortly. 


More Scientific Killing,— The New York Court of 
Appeals has affirmed the judgment given in the case of three 
murderers sentenced to be executed by electricity. 

Failure of the Electric Light at Chelmsford.—A local 
paper says that on Monday evening for several hours the prin- 
cipal streets in Chelmsford, from the top of Moulsham to the- 
Red Cow, were in darkness, owing to a breakdown in the 
circuit which includes the whole of the are electric lights. 


English as She is Spoke.—In Annales Télégraphiques 
for September—October, 1890, on page 435, we have 
an extract from a paper by Mr. Preece with reference 
to experiments on the heating of wires by the electric 
current; in this extract we have reference to La Com- 
pagnie de Lumiére Electrique, “Eas Hourne,” also we 
are informed that one of the specimens of wire ex- 
perimented on“was supplied by MM. John Fawles et Ce., 
and that able assistance was given by M. Lowice. Our 
readers will, perhaps, recognise the names “ Eastbourne,” 
“ Fowler,” and “ Lowrie” in the extraordinary conglomera- 
tion of our contemporary. Sir William Thomson’s name, of 
course, is spelt “Thompson.” Our lively neighbours, whose 
knowledge of “Lord Smiff” and “Sir Bradlaugh” is so 
intimate, are once more putting us right. 


Personal,—Mr. Egerton H. Clarke has joined the board 
of the St. James’ and Pall Mall Electric Light Company, 
Limited. 

Elmore’s Copper.—We have received a lengthy letter 
on this’ subject from a former correspondent, “ An Original 
Shareholder,” which will appear in our next. 


Appleton, Burbey and Williamson,—We have received 
a copy of Messrs. Appleton, Burbey and Williamson’s illus- 
trated price list and catalogue, which has been thoroughly 
revised, and in which the prices are considerably reduced 
since its last issue. The list is issued in sheets, but the copy 
sent us is admirably adapted for reference, being arranged in 
a box file, with spring slip, allowing of the ready insertion of 
any additional sheets as published. The firm have now taken 
large works at Horsleydown, and fitted them with complete 
and expensive machinery, in the hope of being able in future 
to successfully compete with the foreign manufacturer. 


Prof. Ayrton’s Lectures.—The course of lectures at the 
Central Institution for outside students, by Prof Ayrton, 
which have been announced in our business columns as com- 
mencing on Wednesday last, do not in reality start practically 
until Monday afternoon, the 19th inst. Prof. Ayrton de- 
votes the first lecture of each term to going over the 
examinations set at the end of the preceding term, and this 
is what took place on Wednesday. 

The Electric Light at Exeter.—The decision of the 
Council of the “ever faithful city ” to apply for a provisional 
order for the manufacture and supply of electricity, has 
evoked considerable opposition among the ratepayers, chiefly 
on the ground that an electric lighting company being already 
in existence, it was unwise for the council to proceed in the 
matter, and unfair also to the pioneers in the movement. It 
was argued that if a provisional order were granted to a 
sii company the council would not, as had been stated, 
ose all control over the streets. Ata meeting of ratepayers 
held last week it was proposed and seconded “that in the 
opinion of this meeting of ratepayers it is undesirable for the 
council at present to undertake the production or supply of 
electricity for lighting purposes, or to promote a provisional 
order for that purpose.” A member of the Council argued 
that the Electric Lighting Acts and rules showed that it was 
the intention of the Legislature to place in the hands of the 
local authority the power of lighting their districts with 
electricity. He also pointed out that after obtaining the order 
the Town Council might offer it to the electric lighting 
company on lease, on fair, just, and equitable terms. At the 
close of the discussion the resolution in opposition to the 
action of the Council was adopted by about three to one, 
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Colorado Electrical Street Railways.—The Scienti 
American says that electricity as a street car motor is rapidly 
superseding other mediums in Western cities. Denver has 
already 30 miles of electrical street road in operation, em- 
ploying an aggregate of 1,150 horse-power of generators, 38 
motor cars, each fitted with two 15 horse-power motors, and 
60 trailers, traversing the city and reaching out in every 
direction to suburban points. The old cable and horse car 
companies are rapidly adopting what is 2 to be the 
motive power of the future for all city and suburban traffic. 
Several additional electric lines are in contemplation. Some 
are already in process of construction, notably the so-called 
Suburban line of 15 miles and the Golden line of 21 miles 
mentioned in a previous issue. The West End line uses 
double-truck cars 40 feet long and of 2,000 lbs. weight, 
fitted with two 15 horse-power Sprague motors, this motor 
and overhead wires being in general use on all the 
lines. The Colorado Springs electrical main line, with 
branches, is 22 miles long, and runs to Colorado City, the 
former capital of the State ; to Manitou, connecting with the 
new steam railway to the summit of Pike’s Peak, altitude 
14,150 feet, and to numerous other points of interest. The 
aggregate power of the generators of this line is 280 horse, 
employing 18 motor cars and a like number of trailers. The 
various lines are all doing a large and an apparently in- 
creasing and profitable business. 


Electric Transmission of Power in Wurtemberg.— 
The Royal Foundry at Kénigsbronn in this province has 
substituted electric motors for steam power for the driving 
of 25 lathes and polishing machines. At the side of the 
source of the Brenztopf there has been erected a turbine, 
which actuates a dynamo running at 600 revolutions, and 
giving 40 H.P. The current is led by overhead conductors 
across the town to the foundry. 


Electric Light in Panama.—A financial contemporary 
says :— Panama, being disappointed in the matter of the 
canal, has turned to other ventures ; it is about to light its 
streets by the aid of electricity, and it is once more exploiting 
its pearl fisheries. The first enterprise is really too ridiculous. 
What is there to illumine in Panama but dirt, disease, and 
desolation? The pearl fisheries may be more promising. 
They used to be the historic, and very profitable, industry of 
Panama. It was exhausted, and for a long time has been 
left to neglect ; now it is once more booming, and Panama, 
after a long spell of distress and commercial stagnation, 
seems likely to experience a little prosperity.” 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Giilcher (New) Electric Light and Power Company, 
Limited,—The annual return of this company, made up to 
the 31st ult., was filed on the 9th inst. The nominal capital 
is £70,000 divided into 20,000 ordinary and 50,000 pre- 
ference shares of £1 each, the whole of which are taken up, 
the former being credited: as fully paid. Upon 23,352 
preference shares the full amount has been called, and half 
the amount upon the remaining 26,648 shares. The calls 
paid amount to £36,481 6s. 4d., and unpaid to £194 13s. 8d, 


Electric Construction Corporation, Limited,—The 
annual return of this ge made up to the 22nd ult., was 
filed on the 7th inst. The nominal capital is £500,000 
divided into 100 founders’ shares and 49,900 ordinary shares 
of £10 each, the whole of which are taken up, 4,900 being 
considered as fully paid. Upon the remaining shares the full 
amount has been called, the total of the calls paid being 
£438,640, and unpaid £12,360. : 


Portsmouth and South Hants Electricity Supply 
Company, Limited.—At an ordinary general meeting of 
the shareholders in this company, held at the George Hotel, 
High Street, Portsmouth, on the 12th ult., it was resolved to 
wind up voluntarily ; and at a meeting held at 13, High 
Street, Portsmouth, on the 30th ult., the resolution was con- 
firmed, and Mr. Wm. Edmonds, of 46, St. James’s Street, 
Portsea, chartered accountant, was appointed liquidator. 
The special resolution was duly filed on the 8th inst. ; 


Macivor's Patents, Limited.— The statutory return 
of this company made up to the 2nd ult., was filed 8th ult. 
The nominal capital is £250,000 in £2 shares. 37,500 
shares are taken up and the full amount has been called 
thereon. The calls paid amount to £46,696 5s., and unpaid 
to £28,303 15s. istered office, 11, Queen Victoria 
Street. 


Electricity Supply Corporation, Limited, — The 
annual return of this 4 made up to the 6th inst., was 
filed on the 8th inst. The nominal capital is £100,000 
divided into 9,900 ordinary and 100 founders’ shares of £10 
each. 259 ordinary shares have been taken up, and upon 
209 the full amount has been called, and upon 50 shares £1 
has been called. The calls paid amount to £2,140. — 


Devon and Cornwall Electricity Supply Company, 
Limited.—The annual return of this company made up to 
the 3rd inst., was filed on the 8th inst. The nominal capital 
is £100,000 in £5 shares. 42 shares are taken up, and the 
full amount has been called and paid thereon, the calls paid 
amount to £210. Five shares have been forfeited, but no 
payment has been made thereupon. 

Freedman Battery Company, Limited.—The 
return of this company made up to the 2nd inst., was fil 
on the 6th inst. e nominal capital is £2,000 in £1 shares. 
1,865 are taken up, and 5s. per share has been called and 

id thereupon, the paid up capital thus being £466 5s, 

gistered Office, 276, Strand. 


CITY NOTES. 


Eastern Telegraph Company, Limited. 


Sin Joun Penpsr presided at the 37th half-yearly meeting at Win- 
chester House yesterday. The following report had been in circula- 
tion among the shareholders some days :— 

The revenue for the period amounted to £352,873 11s. 1d., from 
which are deducted £91,723 11s. 7d. for the ordinary expenses and 
£31,477 17s. 9d. for expenditure relating to repairs and renewals of 
cables, &c., during the -year. After providing £5,212 8s. 2d. for 
is roug! m the precedi -year, maki 
a total available balance of £226,944 3s. 2h. . 

From this balance there have been paid— . i 

8. 


Interest on debentures and debenture stock 28,274 13 0 
Dividend on preference shares oo «. 20,474 3 9 


Two interim dividends of 2s. 6d. per share 
each on ordinary shares ... .. «+ 100,000 0 0 


£148,748 16 9 


Leaving a balance of £78,195 6s. 5d., which is carried forward to the 
next account. 

The revenue includes £33,455 17s. 8d. dividends for the half-year 
aed the company’s shares in the Eastern and South African, the 
_ Sea, the Direct Spanish and the African Direct Telegraph 


es. 

— that the negotiations referred to at the last 
general meeting with certain of the Australasian Colonies for effect- 
ing a reduction in the tariff will be speedily concluded,fand tho new 
rates will be brought into operation at an early date. 

The directors have decided, in view of a largely increased traffic 
with Australasia, to lay a triplicate line from Aden to Bombay, and 
have entered into a contract with the Telegraph Construction and 
Maintenance Company for the manufacture and laying of the cable 
early in the — year. 

The new Sea cable connecting Suez, Perim and Aden, referred 
to in the last repart, was successfully laid by the contractors in 
November last. Arrange 
Suez-Aden 1876 cable into Suakim, thus duplicating the Suakim- 
Suez section, and adding to the security of submarine telegraph com- 
munication with that port. A 

In accordance with the articles of association, two of the directors, 
Sir John Pender, K.C.M.G., and the Marquis of Tweeddale, retire 
by = at this meeting, and, being eligible, offer themselves for 
re-election. 

The auditors, Mr. Henry Dever and Messrs. Welton, Jones & Co., 
retire, and offer themselves for re-election. 

The CHarnman, after referring to the figures in the report, con- 
sidered it was a most satisfactory statement. Telegraphy was a never 
sleeping, ever-moving system ; and often they had not ad at business 
an hour when the news of a cable breaking would arrive. Nowadays, 
however, they looked upon such a thing as a matter of course, the 
— which was once felt was now absent. Hitherto they 
had always paid a satisfactory dividend, and he trusted it would 
always be the case. The capital of the company had not been in- 
creased to any great extent; but still cables had been laid down of a 
value approaching a million pounds sterling. This had been derived 


from the reserve. It was these facts which accounted for the high 
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value of the shares of the company on the market. They had always 
striven to keep ahead of the wants of the public, and when it was 
found that there was an agitation on foot in Australia to 
reduce the rates, the company ably backed it up. They had 
duplicated, triplicated, and quadrupled many of the cables upon 
their systems in pursuance of their policy of being ahead of 
requirements. He had told them on previous occasions that that 
was their strength. When the Australian colonies had made a new 
departure and endeavoured to get the rate reduced from 88. to 4s., 
the directors had felt that if the effort was to be successful they must 
practically double the amount of traffic over the system, for the 
Australian traffic had been so largely carried over it that it 
would never do to be left behind. They were about to lay a new 
cable in the Red Sea which, with one already laid this year, would 
give them three cables to Bombay, which would enable them to 
carry successfully the increase from Australia which 
they looked forward to. ey had duplicated twelve cables, 
triplicated one, and quadrupled two, for, as he had always 
said, a single line could not relied on. The line ought to 
duplicated or triplicated, and if it were quadrupled it would be so 
much the stronger. He had referred to the African traffic, which had 
not been very great. Those who had been watching the Dark Con- 
tinent, and noting the ulation carried on there, had never sup- 
it could live for ever; but it was not likely to die out alto- 
gether, and there was already evidence of another movement, and no 
doubt as the system moved so would the traffic move onwards. Ex- 
tensions were going on, and practically without issuing new capital. In 
this expenditure they were adding very, very materially to the value 
of their property, and he hoped ae would be able to continue the 
resent dividends and increase their bonus. The Chairman concluded 
y moving a resolution that the report and accounts be received and 
passed, which the eo of Tweeddale seconded, and which was 
unanimously carried. ese two gentlemen, who were retiring by 
rotation, were then re-elected, and the auditors were re-appointed. 

A vote of thanks to the chairman was moved by Mr. Hurst, and 
seconded by Dr. WattzR, who referred in his speech to the eloquent 
speech of the chairman, and the still more eloquent silence of his 
audience. This was carried by acclamation, and Sir Joun PENDER 
having returned thanks, the meeting came to a close. 


Elmore’s French Copper Company, 


M. Secretan on the Position and Prospects of the Companys 


Tue statutory ge | of this company was held at Cannon Street 
Hotel, last Friday, under the presidency of Lieut.-General Mzapx. 
The CuatrMan said: Gentlemen, all present are doubtless aware 
that this is only a statutory meeting of the company, held to fulfil 
the requirements of the Companies Acts, and not for the transaction 
of business. We propose, however, to ask the meeting to sanction 
certain alterations in the articles of association, of which due intima- 
tion is given in the notice convening the meeting, which are required 
by the Committee of the Stock Exchange. I have stated that we are 
not here to-day for the transaction of business, but we are glad to 
have the opportunity of meeting our fellow-shareholders, and of in- 
forming them of what has been done since its formation to carry out 
the objects of the company. I have first to state that the 66,750 
shares offered to the public were applied for about four times over, 
and that a full allotment was made among some 2,000 applicants. The 
sums due on allotment have, with a small exception, been all paid 
uP, and those still outstanding on the first and final calls are in course 
of adjustment. The Stock Exchange Committee has granted a settle- 
ment for our shares, and, provided this meeting passes the alterations 
in the articles of association of which notice has been given, there 
will be an official quotation of our shares on the London Stock Ex- 
change at a very early date. Steps are also being taken to introduce 
our shares an the Paris Bourse, which will, no doubt, be suc- 
cessful, and thus lead to an important extension in the dealings mn 
our shares. The first question your directors had to deal with was 
that of the general management of the company’s manufactories and 
business in ce, and they congratulate the shareholders on their 
having been able to secure the very valuable services of Monsieur 
was formerly manager of ti it co manufacturing 
industry in the world, and your directors are pie. hy from all they 
have learned and know of him, that in placing him at the head of the 
company’s affairs in France they have taken the most important step 
that was possible towards securing the complete and early success of 
the business of the company. in that country. M. Secretan was, it 
was understood, convinced of the merits of the Elmore process when 
it was exhibited in Paris in 1889, and before entering the service of 
the company he visited the works of the English company at Leeds, 
accompanied by several colleagues, and his assurances to the board, 
after making that visit, of his entire confidence in the future success 
of our company, were most emphatic and satisfactory. As stated in 
the povepecens, your directors secured for the company land at 
Bell , near the Swiss frontier, suitable for a site for the works, 
With water available as a motive power, but M. Secretan wag so satis- 
fied of the vast importance of establishing a manufactory, and com- 
meucing business at first in the north of France, that, after much 
anxious consideration, we accepted his recommendation on this 
poet, and decided to concentrate our attention and efforts on 
© establishment of works there, in the first instance, on @ 
sufficiently large scale to admit of a more considerable 
cutturn of manufactured goods than was originally contemplated 


paleacy rn. us the strongest assurances that he would be able te 


goods that would be thus turned out, and he was 


accordingly authorised to take the necessary steps for securing a con- 
venient and suitable site, for the ee of plans and estimates of 
the buildings that would be required, and for ordering the engines, 
machinery, and plant needed to stock the works. These arrangements 
he has carried out with characteristic energy, and we are able to 
inform this meeting that an excellent and convenient site, of ample 


extent, has been obtained by him on very advantageous terms at 
Dives, near Havre ; that the plans and estimates for the buildings to 
be erected thereon have been approved and sanctioned by the board, 
and that the engines, machinery, and plant have been ordered from 
the best manufacturers of such articles in France. The winter season 
will, of course, delay the progress of the buildings, but M. Secretan 
states that the works will be in operation by 1st July next. M. 
Secretan, who is present here to-day, will address the meeting. I 
may mention that he has secured the assistance of a committee of 
experts in Paris, whose aid will be most valuable in the work that 
lies before him. I will now refer to the financial aspect of the more 
extended ———_ your directors have authorised. The prospectus 
provided for a working capital of £50,000, which, it was thought, 
would be quite sufficient for starting the works successfully on a 
moderate scale. But it was at once apparent that the adoption of M. 
Secretan’s an ype would necessitate a large increase to this amount, 
and, after much consideration, we decided to avail ourselves of an 
offer from the parent company (the Elmore Foreign and Colonial 
Company, Limited), to lend to us for this purpose £50,000, at 6 per 
cent. per annum, for three years. The shareholders were informed of 
the circumstances of this arrangement by a circular issued to them on 
29th October last. I have only to add that we are satisfied that the 
course we have thus taken was the best that it was in our power to 
adopt in the interests of the company. The measures now laid before 
the meeting will enable the company to retain in its own hands— 
instead of disposing of the same to a sub-company, as was intended— 
the exclusive license to make copper wire in France by the Elmore 
process. The value of our shares should be largely increased by such 
retention, as the profits from the manufacture of wire will by and bye 
be very considerable. The patents which we have purchased have 
been duly transferred to us, and we have every assurance that the 
same are perfectly good and valid. The company obtains, free of 
charge, all improvements worked out from time to time by the Elmore 
English Company in this country, and I may mention, in this connec- 
tion, that one additional patent on this account has already been taken 
out by usin France. It only remains for me to say that the board 
has the fullest confidence in the future success and prosperity of the 
company. I or my colleagues will be happy to answer any questions 
that may be put to us before I propose the resolution for the altera- 
tions in our articles of association. I have the pleasure, before sitting 
down, to introduce M. Secretan to the meeting. 

M. Secretan, who spoke in French, said: I am very sorry I cannot 
express myself in English, and I trust some member of the board 

ill kindly translate the few words I ask permission to address to 
you. Gentlemen, the board of your company has expressed a wish 
that I should be present at this meeting. It is with great satisfaction 
that I have complied with that request, because, on the one hand, it 
permits me to thank your directors publicly for the honour they have 
conferred upon me by appointing me general manager of your com- 
pany in France; and, on the other hand, I thought you would be glad 
to hear a few words from me on the present and future position of 
your company. The extended and careful investigations and trials 
that have been made up to the present time have convinced me and 
my most trustworthy and competent advisers that the Elmore process 
has definitely reached a practical manufacturing stage. You have the 
exclusive right to manufacture under this process in France, and the 
articles produced are of extraordinarily good quality, and the cost of 
production is extremely low, more so, indeed, than is stated in the 
prospectus. These facts being now incontestable, the time for hesita- 
tion has passed, and that for work has arrived. I have submitted to 
your board plans for the erection of the first factory, and I had the 
good fortune to see them fully approved. Immediately after this 
pete I entered into arrangements with excellent contractors for 
the erection of the buildings, and with the most competent manu- 

facturers for the machinery and plant. There will be no hitch in the 
completion of your factory, as too often happens. To avoid this, I 
have only dealt with firms of the highest standing and the greatest 
experience, who are renowned for the scrupulous carrying out of their 
engagements. With these I have entered into definite contracts at- 
prices which are absolutely binding, and cannot be exceeded. Under 
these contracts the buildings will be handed over complete at the 
end of next April. Engines, boilers, dynamos and plant generally 
will be pomete in working order, by the end of June, and on the Ist 
July next your first works in France, constructed to produce 370 tons 
of copper articles per month, will commence work, and will, at the 
end of another three months, have reached their full production. I 
need not tell you that the sale of these articles is absolutely assured. 
Supported by the confidence of your board, seconded by my French 
Committee of Direction, and aided by a staff, of whose industry and 
goodwill I cannot speak too highly, I undertake, as far as I am per- 
sonally concerned, to work with untiring energy and with entire 
devotion to your interests. In conclusion, I can assure you, gentle- 
men, that you can regard the’ future with absolute confidence and 
faith in the prosperity of your company, 

Dr. Heriey asked whether the increased capital of £50,000 was in 
debentures or preference shares, and whether they might not have 
been offered ito the shareholders of the French Company instead of 
being otherwise distributed. 

Mr. Lawes said he had not the pleasure of M. Secrétan’s ac- 
quaintance, but knew that he had been on the management of a 
metal company in France, and he should like to know what the profits 
of that company had been for a certain amount of time previously. 
Case) His address seemed to him to be no practical demon- 

of the way in which the business was going to be carried out. 
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The CHarrman: You cannot expect a reply to your question 

surely. We have no means of giving you the information you ask ; 
we only know M. Secretan’s experience has been very great in the 
particular business in which he has now taken service with us. 
- Mr. Lawes said in the prospectus a great point was made about 
the water-power, by which this process was going to be worked on a 
very low scale; but that idea appeared to have been thrown to the 
wind by the changed locale of the company. He also thought the 
shareholders ought to have some share in the debentures, and that 6 
per cent. was an outrageous price. ; 

Mr. F. L. Rawson said as the last speaker seemdd to have thrown 
some doubt on M. Secrétan, he should like to say that his firm, Wood- 
house and Rawson, had the highest opinion of that gentleman’s great 
capacity as a metallurgist and of his knowledge of business as a manu- 
facturer. When he found that there was a chance of M. Secrétan 
coming as manager to the company, he said, “ The future of the com- 
pany is assured.” 

The Cuatrman said he was informed that the Foreign Elmore Com- 
pany, which had lent the £50,000 on debentures, wonld be very glad 
to issue those debentures to any shareholders of the French Company 
who were willing to take them up. It had been impossible for the 
directors to enter into any part and parcelling in regard to the deben- 
tures. The great object they had in view was to secure the posses- 
sion of a sufficient sum of money to enable them to start what M. 
Secrétan assured them was necessary for the success of the company. 
They could only do that by accepting the arrangement offered by the 
Foreign Company to give them the £50,000 on the terms named. He 
could only say they came to the conclusion they did after great con- 
sideration, and they were perfectly confident that they had done the 
best they could for the company. A question had been asked about 
the use of water-power at Bellegarde, but he had explained that 
matter to the meeting. They had secured a site at Bellegarde with 
water-power, but it was impossible for them to commence two manu- 
factories at once, and the weight of evidence in fayour of starting in 
the first instance in the north of France was so conclusive that they 
were compelled for the present to put Bellegarde aside ; but they still 
retained their interest at Sellsaule, and when the proper time came, 
and they had money sufficient to try a second factory, they proposed 
to start there. 

Mr. Rawson said the profits of the Société des Méteaux were 
£240,000. 

The CHatmRMaN said, with regard to the resolutions, they were 
merely formal, and related to alterations to the articles which the 
Committee of the Stock Exchange required. He proposed: “That 
the following words be added to Article 15, at the end thereof: ‘ Pro- 
vided that 21 days’ notice at least shall be given of each call, and that 
no call shall exceed one-fourth of the nominal amount of a share, or 
be made payable within two months after the last preceding call was 
payable.’” 

. Major Jones seconded the motion, which was carried unanimously. 

The CHarrMan next moved: “That the following words be added 
to Article 44, at the end thereof: ‘ Provided that the directors shall 
not, without the sanction of a general meeting of the company, raise 
or borrow any sum of money which will make the amount raised or 
borrowed by the company and then outstanding, exceed one-half of 
the subscribed capital of the company, and so that every debenture, 
debenture stock certificate, mortgage, or other charge shall be under 
the common seal of the company.’” 

Mr. C. Putxiips seconded the motion, which was agreed to. 

The following was also proposed by the CHarrMan, seconded by 
Major Jones, and carried: “That the following words be added to 
Article 116, at the end thereof: ‘A printed copy of such balance 
sheet shall, seven days previously to the meeting, be sent to the 
members in the manner in which noticcs are hereinafter directed to 
be served. ’” 

The CuarrMaN intimated that a meeting to confirm the resolutions 
would have to be held in about a fortnight, but of this due notice 
would be sent to the shareholders. 

Sir Rawson Rawson proposed a vote of thanks to the Chairman. 

Mr. CaLLENDaR seconded the motion, which was carried. 

The Cuatgman assured the shareholders that they would have the 
very best efforts of the directors in making the company a success. 

On the motion of Mr, Cutrac, a vote of thanks was accorded M. 
Secrétan for his remarks. 

The proceedings then terminated. 


Woodhouse and Rawson United, Limited. 


On Friday last, an extraordinary general meeting of Woodhouse and 
Rawson United, Limited, was held at Winchester House, Old Broad 
Street, to consider, and, if thought fit, pass two extraordinary resolu- 
tions, one authorising the directors to arrange with the liquidators of 
Woodhouse and Rawson, Limited, for the immediate or early repay- 
ment to them of £75,000, which they had deposited with the company 
to be retained till the 1st of July, 1892, as a dividend guarantee fund, 
and another increasing the capital of the company to £550,000, by 
creating 40,000 new shares of £5 each—20,000 preference and 20,000 
ordinary. 

The , having read the notice convening the meeting, 

The CHartrman (Sir Rawson Rawson, C.B., K.C.M.G.), said about-a 
year ago he had had the honour of occupying the chair, and of ex- 
pressing to them at their statutory meeting his confidence that the 
company would realise fully the expectations of its promoters, the 

romises of its prospectus, and the hopes of its Pil em He was 


ppy on this occasion to have the opportunity of repeating the con- 
fidence of the board that the success which had hitherto attended the 
company would be maintained. It would be in the recollection of the 
shareholders that Lord Aberdare—whose separation from that board 
the directors continued to regret—stated his opinion very confidently 


that the capital of the company was insufficient; his colleagues were 
of the same opinion, and they would have addressed the shareholders 
upon the subject at an earlier period, had not the financial: crisis 
stopped everything of the kind for some weeks past. There were two 
objects in the resolutions that had been circulated, and which the 
shareholders had had the opportunity of examining. The first was to 
enter into such arrangements as the directors might think advisable 
with the liquidators of Woodhouse and Rawson, Limited, for the re- 
funding of the loan of £75,000 made by them to“Woodhouse and 
Rawson United, Limited, as a guarantee that’ for three years the 
shareholders should be secured 8 per cent. upon preference shares, 
and 15 per cent. upon ordinary. ey would have seen in the first 
year’s balance-sheet that the profits of the year, after paying these 
rates of dividend, and, of course, paying the debentures, left a surplus 
of £41,000, which was equal to about a year and a half of the annual 
payments at these rates to the shareholders. Of the three years for 
which the guarantee fund had been left in their hands, a year and a 
half had already elapsed, and it was time to consider how that sum 
should be repaid. It had not been lying idle ih the directors’ hands. 
It had been invested in the purchase of other business; and employed 
as working capital, and they must look forward to the repayment of 
it at the end of eighteen months. The directors considéred that it 
was convenient, when asking the shareholders to increase the capital 
for general working expenses, to propose at the same time an 
arrangement for repaying the limited company the loan upon adVan- 
tangeous terms. He had hoped to be able to tell them that’ the 
affair was arranged, but it had not been arranged up to the presetit 
moment; still the directors hoped to make such terms with the com- 
pany that the shareholders would derive positive profit from the 
early repayment, and would get rid of what he considered a heavy 
burden—the liability of repaying the sum in cash at the end of 18 
months. The directors felt confident that the security for the share- 
holders for those three years was perfect. One year had elapsed, and 
they had paid at |the rate they undertook; another half-year had 
elapsed, and their profits had not been less than the year before. 
Their expectations of the coming six months were not less favourable, 
and they would therefore at the end of the second year not only have 
paid the shareholders at the rate of 8 and 15 per cent., but they 
would have another surplus to add to the £41,000 wherewith to pay 
the shareholders at the end of the third year. They were not pledged 
beyond the third year, but their hopes certainly extended beyond that 
period, and the directors hoped and trusted that at the end of the 
three years they would not be in a worse position than now to satisfy 
their shareholders with a large and abundant profit. These were the 
grounds upon which the directors asked permission to make terms if 
they considered them favourable to the company. They would not 
make terms unless they were fair and favourable. They were not 
bound to repay the money before the end of tlte 18 months, and 
would not do so if it was to be a disadvantage to the company ; but 
if it was to the shareholders’ advantage they would ask their sanction 
to the measure. The second point was, that the capital of the com- 
pany be increased from the present amount to £550,000 by the 
creation of additional shares. When the company was brought out 
the working capital: asked for was decidedly a moderate one. The 
promoters were satisfied that they would be able to show such a rate 
of profit as would justify them in coming before the shareholders 
and saying, “ You see what we are earning. If we had a larger capital 
we shall not only be able to earn as much—we will improve upon 
it;” and he believed that the shareholders will have enough confi- 
dence in the board to meet that appeal and furnish the capital. Since 
the last eighteen months the business of the company had largely 
increased. Yesterday the earnings of the supply department had 
been put into his hands. The second six months were 50 .per cent. 
over the first six months, the third six months were 30 per cént. over 
the second six months. The company must hold in hand a large and 
very varied stock of electrical goods to meet the demand of the cus- 
tomers, and, moreover, must have a very large outstanding account. 
The shareholders already knew that the directors had increased the 
business by the purchase of a very expensive business to enable 
that company to hold a prominent position among the electric com- 
panies of England. In order to secure that, and that they might be 
independent of other people, they found it necessary to manufacture 
and supply all the more important articles required by their customers. 
For these reasons they wanted an increase of > ape It was not, 
however, proposed to raise the increased capital at once; all the 
directors asked was the shareholders’ sanction for the sum stated, in 
order that they might be prepared at the proper time. As regarded 
debentures, the articles of association empowered them to increase the 
issue to the extent of £250,000. Inasmuch as the value of money was 
decidedly lower than it had been, they thought 6 per cent. too high, 
and it was intended to recall existing debentures, and to issue a larger 
sum, probably £200,000, instead of the present £100,000, at 5 per 
cent. He would draw the shareholders’ attention to one point, the 
issuing of shares while those already issued were at a slight discount. 
The shares ought to be about par,'but difficulties in settling the affairs 
of Woodhouse and Rawson, and in getting a quotation for the shares 


on the Stock Exchange, had prevented. However, when the public 


found that the profits made last year were not accidental or casual. 
but would be maintained, they would have restored confidence in the 
concern, and the shares would be taken at their proper value. Some 
of the shareholders might say that the directors should not ask for 
more capital while half the ordinary capital of the company was still 
uncalled. There were three good reasons why the directors should 
not call up the capital; the first was that their ordinary shareholder 
had been allowed to think that it was not the directors’ intention to 
call for it without it were absolutely necessary ; arfother was that the 
directors had thought it wise to keep the capital in reserve for pur- 

of repaying the loan to the limited company—the loan having 
Ceen-alteisee in the-business of the company for general expenses 
and extension of business, and the third reason was that a company 
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carrying on such a business as theirs ought to keep a reserve fund of 
this kind upon which, when opportunities of useful extension pre- 
sented themselves, they could at once borrow money. It was always 
ayailable as a security for moneys loaned by bankers, and so made it 
unnecessary for them to keep a large balance at the bankers, yielding 
the small rate of interest that money now fetched. He had not 
much more to say regarding the resolutions, but he had satisfaction in 
calling the shareholders’ attention to the success which had attended 
the company both in the matter of the Elmore shares and of the 
International Okonite Company. Every day confirmed the statements 
made with regard to the value of the Elmore process, and the success 
of the two foreign companies, the French and the Austro-German, was 
assured. The International Okonite Company was about to declare a 
10 per cent. dividend upon the work of the six months they had been 
in operation, and this had been before the Manchester Company was 
able to erect works and commence operations under the okonite patent 
in England, so that the success, so far as profits were concerned, was 
substantiated to the fullest. These were companies in which Wood- 
house and Rawson United had been interested, and it was such com- 
panies that it was desired to promote, not untried processes and 
chance patents, but patents and processes which they had amply tested 
by their staff and in the factories. Their manner of taking them up 
secured them from any risk beyond the expenses of launching the 
companies, and that shareholders need not be afraid that the directors 
would embark in any rash undertaking calculated to risk the capital. 
With regard to their own factories, they had leased one of their blocks 
of buildings to the Kensington Stores, and taken another nearly 
double as large. The frost had prevented them from putting the 
engine and boiler in, but they hoped, that before long these would be at 
work. They had a number of new machines ready to work as soon as 
they were able, and he anticipated that in future the profits from that 
branch of their business would be very much larger than they had 
hitherto been. He hoped the interim dividend would be declared in 
afew days. The chairman concluded by moving the first resolution, 
which was seconded by the Rt. Hon. Sir Edward Thornton, G.C.B. 

Mr. Squires thought it would be impossible to get people to pay 
full price for new shares while the old ones could be bought at a dis- 
count, especially as the old shares had the advantage of the guarantee 
fund. If more capital was required, he thought the uncalled capital 
should be called up. 

Mr. ABRAHAMS having spoken, 

Mr. HorsFIEcD said that he knew a considerable number of share- 
holders in the North who spoke very strongly about giving up the 
dividend guarantee fund. They had subscribed to the company ex- 
pecting to receive 15 per cent. for three years, and so getting at least 
45 per cent. of their money returned. They had heard a good deal 
of the success of the company, but nothing as to how that success had 
been obtained. What proportion of the profits had been obtained 
from legitimate trading and what from speculation, promotion, or 
what else they liked to call it. They had only received a dividend 
for 12 months, as yet, and though the directors were confident of the 
future, they all knew how much they could have dropped by only 
one unfortunate undertaking. Their shares at the present time were 
nearly unsaleable, and even then at a discount of 15 or 20 per cent. 
What would they be worth if they gave up the security for the next 
two years’ dividend? He was not aware that any part of the 
guarantee fund had been received in cash, and if they were going to 
pay it back in that form—it was folly to think of paying it back at 
all—the shareholders should be sure they were paying back some- 
thing they had actually had, and not paying for shares or secured loan 
or other form of fund. If they raised capital to pay off this guarantee 
fund, it would be an extra weight for the company to bear, while at 
present they had the use of money for nothing. He complained, 
- of the delay in getting an official quotation on the Stock Ex- 
change. 

Messrs. HostEr and MonrEzuMa continued the discussion, and 

Mr. Cuapman spoke urging that the credit of the company would 
be better if it could be shown that a considerable proportion of its 
profits were earned, or likely to be earned, in the ordinary way of 
business. Last year’s profits were somewhat incidental, they would 
not expect Elmore or Okonite Companies to turn up every day. 


Mr. FrepEricK L. Rawson (the managing director) replied. He . 


said: First of all the proposed increase of capital was an extra 
security for the debenture shareholders; secondly, the depreciation 
which had taken place in the shares was very largely due not only to 
the financial position—if they looked at any industrial securities, 
they would find they had fallen 10 percent. or more—but also because 
during the last six months they had been paying out to the companies 
the shares they were entitled to under the agreements made. During 
the past fortnight or month £80,000 of capital had been put upon the 
market, and that had been the principal factor in keeping shares 
down, but they had been steadily rising for the past few days. A 
shareholder had referred to Mr. Baker, their works manager, having 
sold his shares. He had spoken to Mr. Baker, and it seemed he had been 
paid altogether in preference shares when the company purchased his 
business, and he had to realise a certain amount of those shares to obtain 
money to settle his own business, but had been buying ordinary shares 
ever since. He, himself, had taken up £28,000 preference shares 
during the past six months. They could have no better proof of his 
belief in that company. The directors might have been thought 
speculative in purchasing four businesses in 18 months, but they 
wanted to put that company in the position of being able to manu- 

every class of electrical goods, except cables. With regard 
to new companies, they might separate themselves from ordinary 
company promoters, for they had been connected with only three, 
and were connected with them for some 12 or 18 months or two 
years, till that business came out as a company. They were not 
new affairs. They had mentioned in their last report that they had 
three inventions in the process of testing ; these had turned out suc- 
cessfully. They had commenced making one, and would continue till 


it got beyond their powers when they would turn it into a company. 
Since then they had a new electrical invention being tested. 
The demand for motive power had increased, and, like the electric 
light, he thought it had “come to stay.” With regard to the repay- 
ment of the £75,000, they proposed to repay either in cash or deben- 
tures, whichever was most advantageous to the company. If they 
gave £75,000 in debentures at 5 per cent., it would only add £3,750 
upon the expenditure, a very small amount out of a margin of profit 
of £41,000, as they had last year, and supposing they got a discount 
of 10 per cent., they would have a profit of something like £5,000. 
With regard to the issue of new shares, of course, the directors only 
asked for power to do so, and would issue them whenever the market 
was most favourable. This new capital would also be an additional 
security for the debentures ; they could not possibly issue £200,000 5 
per cent. debentures on the present capital. It would be over- 
weighting the concern. Referring to the dividend guarantee fund, he 
said they had already earned more than enough to pay the dividend 
for the whole year, so that they could not possibly call upon more 
than a very small portion of the reserve fund. They need not 
go into speculative business, and during the past year had not gone 
into a single piece of business involving them ina liability of £10,000. 
The uncalled capital was a valuable security, and enabled them to 
work with some £10,000 in the bank, instead of £30,000 or £40,000. 
Another speaker had said they could not expect Elmore or Okonite 
companies every day ; but there was another class of company being 
brought to them. Businesses of the highest class were brought to 
them by people who could have brought them out themselves, but 
preferred that Woodhouse and Rawson United should bring them out 
for them. 

The resolutions were put, seconded, and carried, and the usual vote 
of thanks concluded the meeting. 


The Direct United States Cable Company, Limited, 


THE report of the directors for the six months ended 31st December, 
1890, to be presented to the 27th ordinary general meeting of the 
company, to be held at Winchester House, to day, at 2 p.m. 

The usual statements of account for the half-year ended 31st 
December, 1890, are submitted herewith. 

The half-year’s revenue (subject to revision on decision of the case 
mentioned below), after deducting out-payments, amounted to 
£43,346 13s. 7d. against £42,356 12s. 1d. for the corresponding 
period of 1889, being a difference of £990 1s. 6d. in favour of the 
half-year under review. 

The working and other expenses for the half-year with income tax, 
and including the expenses of the New York office entirely borne by 
this company (vide paragraph 6 of the report to 30th June last), but 
exclusive of cost of repairs of cable, amounted to £17,555 12s. 7d., 
leaving a balance of £25,791 1s. as the net profit, making. with 
£968 Od. 3d. brought forward from the previous half-year, a total of 
£26,759 1s. 3d. For the corresponding period of 1889, the working 
expenses and other payments amounted to £15,509 5s. 8d. 

Interim dividends of 3s. 6d. per share for the quarter ended 30th 
September, 1890 (paid 24th October, 1890), and of 3s. 6d. per share 
for the quarter ended 31st December, 1890 (payable 24th January, 
1891), together amounting to £21,248 10s., have been declared, and 
the balance of £5,510 11s. 3d. on the revenue account has been carried 
forward. 

An interruption of the main cable, occasioned by a vessel’s anchor, 
occurred on the 1st September last, near the Green Bank, and: was 
repaired on the 8th September. The repairing operations have cost 
£1,629 12s. 5d., which has been charged to the reserve account as 
heretofore. 

In the case of the Anglo-American Telegraph Company v Cie. 
Frangaise du Télégraphe de Paris 4 New York, the Appeal to the 
Council of State, mentioned in the report to 30th June, 1889, is still 
pending. 


Portsmouth and South Hants Electricity Supply 
Company, Limited.—The London (azette gives notice that the 
creditors of the above company are required on or before the 14th day 
of February, 1891, to send their names and addresses, and particulars 
of their debts or claims to me, William Edmonds, of 46, St. James 
Street, Portsmouth, in the County of Hants, Chartered Accountant, 
the liquidator of the said company, and, if so required, by notice in 
writing from me, are to come in and prove their said debts or claims, 
at my offices as above, within such time as shall be specified in such 
notice, or in default thereof they will be excluded from the benefit of 
any distribution made before such debts are passed.—Dated this 9th 
day of January, 1891. 

Vice-president of the Commercial Cable Resigns.— 
Mr. Hector De Castro has resigned the vice-presidency of the Com- 
mercial Cable Company in order to become the secretary of the Inter- 
Continental Railway Commission. 

Globe Telegraph and Trust Company, Limited,—The 
directors have declared an interim dividend of 1s. 9d. per share. 


TRAFFIC RECEIPTS. 


The Western and Brazilian Telegraph Company, Limited. The receipts for the 
week ending January 9th, 1891, after deducting 17 per cent. of the gross 
receipts payable to the London Platino-Brazilian Company, were £4,434. 

The Brazilian Submarine Telegraph Company, Limited. The traffic receipts of 
the Brazilian Submarine jTelegraph Company, Limited, for the week 
ended January 9th, 1891, amounted to £5,487, 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Closing Closing done 
Share. (January 8). “(Jan. 15). January 15, 
Highest. | Lowest, 
African Direct Ltd., to Bearer 100 97 —100 xd} 98 —101 99} 
1,381,3807| Anglo-American Telegra Timited Stock 484— 494 49 — 50 492 49 
2,809,3107/ Do. 6 p.c. Stock 85 — 86 854— 864 864 854 
2,809,310/| Do. Deferred Stock 133 | 13}— 133 13%, | 138 
130,000 | Brazilian edinntas Telegraph h, Limited 10 11 —114xd| 11}— 11} 114; 11} 
84,5007! Do. do.  5p.c.Bonds... 100 | 102—104 | 102 —104 
75,0007 Do. do. 5 p.c., 2nd Series, repayable in June, "1906 .. 100 102 —106 102 —i06 ea sigs 
63,416 | Brush Maciel Engineering Ordinary, Nos. 1 to 63,416 3 2— 2- 2t— 24 24 ry 
i 63,416 do. Non cum. Preference, Nos. 1 to 63, 416 2 2 14— 2 14} 1 
$7,216,000 Cable, Capital Stock $100 102 —104xd| 104 —105 
224,850 4 Telephone Construction and Maintenance, Limited .. 14/- 
| ,000 mpton & Co., Ltd, 7 p.c. Preference Shares, Nos. 1 to 20,000 Stock — 5— 5& on 
16,000 Cube elegraph, Limited 10 114— 12 11 — 12 
6,000 do. 10p. c. Preference 10 164— 174 174 sos 
12,931 | Direct Spanish “(£4 only paid) 5 3g— 4} 
,000 0 p.c. Preference 5 9 — 10 9— 10 t 
60,710 Direct United Staten Cable. Limited, 1877... 20 104— 103 10§— 10gxd| 1 104; 
400,000 | Eastern ‘Telegraph, Limited, Nos. 1 to 400,000 10 14 — 14} 14 — 14}xd| 14 144, ( 
70,000 .c. Preference ... 10 1 15} 143— 15}xd)_ 154 
200,0007 De. 5 p.c. Debs. (1879 issue), ‘repay. "August, 1899 100 107 —110 108 —111 ae sas 6 
1,200,000/ Do. 4 p.c. Mortgage Debenture Stock .. | Stock | 104 —107 105 —108 106 | 1054 i 
ib 250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 144— 14% 144— 14}xd| 143 ine 1 
c. (Aus. Gov. Sub.), Deb., 1900, red. ann. 
91,8007 P 900, red. ann |} 100 | 102 —105 xd) 102 —105 | 1045 
325,2007; Do. 1050—3,975 and 4, 100 102 —105 xd) 102 —105 104? 
ie Eastern and South African Telegraph, Ltd., 5 p. c. Mort. Deb. 1900 } ie = ' 
145,300 redeem. ann. drewings, Registered Nos. 102,943 |f 202 | 101 —104ad) 101 —10¢ 
198,2007 Do. do. do. to bearer, Nos. 2,344 to 5,500 101 —104 xd| 101 —104 
H 201,600/ Do. — = do. 4 p. c. Mort. Debs. Nos. 1 to 2016, red. 1909 100 100 —102 100 —102 eee eee 
45,000 | Electric Construction, Limited, Nos. 101 to 45,100 . Bes 10 7— 7% 7— % 7% 7k 
19,900 |*Electricity Supply Co. of Spain, Nos. 101 to 20 ,000 ... 5 54 5t eee ae 
,000 | Elmore’s Patent Conger Limited., Nos. 1 to 70,000... 2 4— 4 4— 44 
67,385 | Elmore’s Wire Mfg. 1 to 385, issued at 1 p.m., all pd. 2 2 2} 
20,000 | Fowler-Waring Nos. 301 to 20 only 5 24— 34 24— 34 
180,227 | Globe Telegraph and Trust, Limited ... 10 8#— 9 9— 843 
180,042 Do. do. 6 p. ¢. Preference 10 148— 143 149— 15 1 148 
150,000 | Great Northern Tel. Company of 10 16}xd| _164— 17 1 167; 
230,0007 Do. 5 p. c. Debs. (issue ‘of 1883) 100 XG} —108 
9,384/| Greenwood and Batley, Ltd., Ordinary, Nos. 4667 to 14,000... 10 104— 114 104— 114 ihe 
5,334/ Do. 7p.c c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 _ ese ea 
41,800 | India-Rubber, Gutta Percha and Telegraph Works, Limited 10 184— 194 185— 194 19 ie otl 
200,0002 Do. do. 44 c., Deb., 1896 ped 100 00 —102 103 —105 fie 
17,000 | Indo-European Daegryh, Thee 25 35 — 37 35 — 37 37 és fie 
11,334 — itd. "Ordinary Nos. 22 to 34,000 .. 10 94— 10 93— 92 
11,334 Do. Preference Nos. 5,667 to 17,000 10 94— 10 93— 93 eee Sal 
348 London Platino Brian Telegraph, 10 6 — 6— 7 Wir 
100,0007 Do. do. 6 p. c. Debentures 100 107 —110 107 —110 aun aes | 
,900 |*Metropolitan Supply, Ltd., Nos. 6,101 to 50,000 paid) 10 73— 8} 8} 84 
438,984 | National Nos. 1. to 438,984... 5 4 43, 
15,000 > c. Cum., 1st Preference 10 12 — 124 12}— 123 1244 124} 
15,000 De. op c. Cum. 2nd Preference (£8 only paid) 10 10— 10} 10— 104 oe ise 
,000 | Oriental Telephone, Ltd., Nos. 80,001 to ae (11s. only paid 1 2 — #2 5‘ 
| (South of England Tele ted, N 
u g shone, ‘Limi 08. 1 to 2, 000, } 
209,750 { ‘ 2,501 to 3,500, 93,251 to 300,000 1 - 3 i 3 
20,000 Do. 6 p. c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 23 23— 3} =a = 
3,381 | Submarine Cables Trust Cert. 110 —114 110 —114 ae a 
j 78,949 | Swan United Electric Light, Limited .. (£34 only paid) 5 44— 5 4g 48 
350 | Telegraph Construction and Maintenance, Limited . 12 — 45 _ 45 bee 
£ 150,0007 Do. do. do. 5 p.c. Bonds, red. 1894 100 100 —102 xd| 100 —102 wee 
,000 | United River Plate Limited 5 4 3— 4 
146,1287 Do. p. Debenture ‘Stock Stock 90 — 95 xd} 90 — 95 
3,200 Do. c. Debs., Nos. 1 t0 1,000 .. 100 xd 
15,609 West African Limited, Nos. 7,501 to 23,109. 10 8— 9xd 8 —9 
290,9007 do. 5p.c. ‘Debentures 100 98 —101 98 —101 1004 984 
i ,000 West Coast of America Telegraph, Limited es 10 2— 4 2— 4 34 av 
at | 150,000/ Do. do. do. 8 p.c. Debs. repayable 1902 .. 100 97 —102 97 —102 see sie 
64,174 | Western and Brazilian Telegraph, Limited .. 15 11} 11} 11} 10} 
27,873 Do. .do. do. 5p.c. Cum, Preferred 74 6}— 67 6} 63 
27,873 Do. do. do. 5p.c. Deferred 74 44— 5 4} 48 
a 200,0002 Do. do. do. 6 p.c. Debentures “A, “g 1910 na 100 103 —106 103 —106 1054 
oH. } 250,0007 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 103 —106 103 —106 eee 
iii 34,563 Do. do. 6 p.c. 1st Preference 10 11,— 11% 11,— 11? 11 114 
4,669 Do. c. 2nd Preference... 10 11 — 12 11 — 12 
$1,336,000 | Western Union of "U8. Tel, a p. c. Ist Mortgage (Building) Bonds | $1,000 | 120—125 | 120 —125 wr 
175,1007 Do. do. — — c. Sterling Bonds .. 100 99 —103 99 —103 1038 
: 42,853 Dream Electric Supply Corporation, Ord., Nos. 101 to } 3 2— 3 3h— 4 


* Subject to Founders’ Shares, 
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LATEST PROCURABLE QUOT 


43—5}.—London Electric Supply Corporation, Ordi 


Bank Ratz or Discount.—4 per cent. (8th January, 1890). 


ATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


y, Dimited, £10 (£64 paid), 75—72.—Elmore Copper Depositing Priorities, 7—7}. —Elmore’s French 
ares of £2 (issued at 10s: premium, £1 10s. paid, including premium), 28—2§.—House to House wn snsge | 
5 paid), ~—Manchester Edison and Swan Company, £9 


nary (£ 
d) 11s.—13s.— Woodhouse & Rawson Ordinary of £5 (£2 10s. paid), 48—4§. 
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‘ELECTRICAL REVIEW. 


‘BERGMANN’S NEW CONNECTOR FOR 
ELECTRICAL CONDUCTORS.* 


Next to the quality of the conductor itself the most im- 
portant part of an electric circuit is the joint by which its 
various lengths are connected to form the complete lines. 
In all classes of electric work the joint has been found to 
exercise a not inconsiderable influence on the working effi- 
ciency, and as a result we find that constant efforts are being 
made to improve not only the quality but the ease of 
accomplishing the union of two ends of a conductor. A 
good joint should have two important attributes, namely, 
a conductivity and a tensile strength at least equal to that 
of the rest of the circuit. 

To combine both of these merits with facility in making 
the joint, the Bergmann Electric and Gas Fixture Company, of 
this city, have just brought out a unique connector which 
is specially adapted. to the jointing of heavy wires, such as 
those employed in electric lighting, railway and welding con- 
ductors. 

The connector employed ;for this purpose consists simply 
of a strip of No. 34 sheet copper tinned on both sides, made 
in various widths and lengths, tapering at one end to about 
1} to 2 inches in width and also slightly tapering towards the 


BERGMANN’S CONNECTOR FOR ELECTRIC WIRES. 


other end. The manner of its. application is illustrated in 
fig. 1, which shows a stranded cable about to be wrapped, 
fig. 2 showing the completed joint, and fig. 3 a section of the 
sume, . Fig. 4 shows the connector as applied to a solid 
Wire, 
In order to make the-joint conveniently and rapidly, use is 
ade of a simple clamp stand, which is illustrated in fig. 5. 


Fic. 5.—THe CLAMPING STAND. 


_ the two:ends of the cable or conductors to be joined are 
tightly clamped in the jaws on the gfand and the ends 
brought to within about 31; inch of each other; the handle 
in the middle of the stand then being given a turn, the two 
ends are brought up close to each other. Then by means 
of a soldering iron or torch, one end of the copper strip is 
soldered to the cable, and the strip wrapped tightly around 
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the cable ends, acid being-applied to each layere The end of’ . 
the strap is then bound together by iron wires, about } of 
an inch apart. The whole connector and.eable ends are 
then heated with a good flame and. solder applied, after 
which the iron wires are removed, leaving a perfect joint. 

It will be readily seen that the conductivity of a joint 
made in this manner is fully as great as, if not greater than 
that of :the conductor itself, and in ordet to demonstrate its 
mechanical strength we give below the results of tests made 
at Columbia College on samples of a No. 2 silicon bronze 
wire having an area of *043 square inch. : ; 


Breakin; 
Stress. 


Area of Complete 
Joint before Fracture, 


The normal breaking stress of the wire was 3,490 lbs. 

It will be noticed that the connector increases the dia- 
meter but comparatively little at the joint, which is of special 
importance in insulated conductors. On the other hand 
the connector is admirably adapted to overhead trolley lines, 
the joint being perfectly smooth and round and presenting 
no obstacle whatever to the passage of the trolley wheel. - 

Another practical convenience, we need we J add is that 
the connector can be applied to any size or style of cable or 
bar, without requiring a special size of connector for each 
variation in the diameter of the conductor. 


ACCUMULATOR AND HORSE TRACTION. 


A ¥rrEw months ago, in an article entitled “ French Notions 
on Accumulator Traction,” reference was made in the 
REVIEW to the system proposed by M. Paul Gadot. Under 


Ahe title of La Traction Electrique et la Traction Animale des 


Tramways, M. Gadot has now published a book of some 140 
pages, dealing with storage battery and horse traction in so 
far as they relate to the tramway system of Paris, but he con- 
siders that his figures and conclusions are also applicable in 
other cases. Some of the particulars given in the work are 
sufficiently interesting.te merit reproduction. 

It appears from the statistics a by the Paris 
General Omnibus Company, which works nearly the whole 
tramway system in that city, that the average daily journey 
made by each car during the past six years was about 58 
niles, but the author assumes, for the sake of convenience, 
62 miles per car per day. This distance is traversed by a 
car carrying 50 passengers on an ordinary tramline and 
requiring an average tractive power of about 22 lbs. per ton 
hauled, even on slight gradients and round curves. ‘Two 
methods have been proposed to solve the question of storage 
battery traction. The first consists of a self-contained car, 
and the second an electric locomotive containing the motor, 
cells, gearing, &c., and which is coupled to the car. M. 
Gadot bases his calculations in each case for a tramline 
requiring twenty cars in regular operation, and five as 
reserve, or a total of twenty-five cars. 


THe SELF-CONTAINED 


The anthor deals with a car requiring either ong, two, 
three, four, or more sets of cells for a daily journey of 62 
miles ; but the first-mentioned is considered impracticable 
owing to the excessive weight of the batteries which would be 
necessary to supply sufficient current for a day’s work. After 
allowing for all working expenses at the depét, drivers’ wages, 
maintenance of batteries and general plant, interest on 
invested money, &c., the cost of traction per car kilometre’ 
comes out as follows :— 

Sets of cells per Cost per car 
car per day. kilometre. 
2 franc. 
3 507, 
4 502, 
5 505, 

The arrangement of three sets of cells for each car daily is 
considered as the best. The average discharge of the cells 
with four sets would be very high, and in the case of five 
sets the discharge would be so excessive that the plates would: 
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be worn out so rapidly as to increase the cost per car kilo- 
metre. 
Tue Exectric LocomMorive. 


In this case an electric locomotive is coupled to an ordi 
tramear, and the motor, cells, gearing, &c., can be arrang 
on the former as desired. This arrangement could, however, 
only be adopted on those lines which are level, or which have 
very light gradients. M. Gadot has, of course, come to the 
conclusion that one set of cells could not ibly be carried 
to provide current for one day’s work, as in the case of the 
cothoontalaed car. With two sets of cells daily for each 
car, the 2 kilometre, after deducting working 
expenses and other items enumerated in the first mentioned 
method, is estimated at °607 franc, or 7}d. per car mile, 
whilst with more than two groups of accumulators the cost 
would be greater, owing to the extra labour, &c., involved. 
The author concludes that. notwithstanding the convenience 
of the electric locomotive, it would only be employed in pre- 
ference to the self-contained car on lines having very light 
gradients, and under special circumstances. 


M. Gapor’s Spectra ARRANGEMENT. 


M. Gadot has patented a special arrangement which he 
claims to be an improvement upon the self-contained car or 


| 
le ij! 
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as to place this method out of the question. M. Gadot claims 
that his system is superior to the two others, that it possesses 
the same advantages as the electric locomotive without having 
the defects of the latter, and that it could be applied with 
great advantage to existing cars without requinmg great 
expenditure. 

. Gadot states that for the Paris mys electric traction 
would cost 17 per cent. Jess than horse traction, and that by 
its ion # saving of about £42,000 per annum would be 

The-average cost of horse traction in Paris during 
#ix.years amounted to franc per car kilometre. 


DIRECT-DRIVEN PHCENIX DYNAMOS. 


WE illustrate above one of the direct-driven d os for 
ship-lighting, designed by Messrs. Paterson & Cooper, and 
referred to in our summary of their year’s work a fortnight 
ago. The machine gives 92 amperes at a pressure of 100 
volts, running at 550 revolutions per minute, is compound 
wound, and coupled to an 8-inch “Tower” spherical engine. 
Four of these were supplied to a firm of shipbuilders during 
the year, to be pl in duplicate on two large vo 
and were constructed to a rigid specification limiting th, 


| 


electric locomotive. It consists in placing the motor, gear- 
ing and driving apparatus upon an ordinary passenger car, 
and in putting the cells only inside an independent small 
four-wheeled truck which is easily coupled to or detached 
from the car, and to which it can ether be attached in front 
or in the rear. In general appearance this truck resembles a 
Parcels Post hand truck, but it is, of course, wider than 
the latter and runs on the tram rails. Thus when it 
is necessary to have a freshly charged set of cells, the truck 
containing the exhausted batteries is detached from the car 
and another truck with wey c - substituted. The 
cells, except for purposes of inspection and repairs, are never 
removed from the trucks, but in 

A service of 20 cars, with five as reserve, is estimated with 
this method as in the two previous systems. One group of 
cells for a day’s work is considered impracticable, whilst with 
more than one set, and after making allowances, as in the 
other systems, the cost per car kilometre is estimated as 
follows :— 


Sets of cells per Cost per car Cost per 
car per day. kilometre. car mile. - 
40 651 franc. 7d. 
In this system, also, the arrangement of three sets is re- 


as the most suitable ; with four sets the discharge of 
current would be forced, and above four it would be so great 


rise of temperature in continuous running to 25° C above 
the surrounding atmosphere. As a matter of fact the 
temperature rise is much less than this, and the machine 
would easily give an output of 25 per cent. above the normal, 
without causing undue heating or sparking. Messrs. Pater- 
son & Cooper have in hand other direct driven combinations 
which we hope to illustrate in due coursc. 


MORE POST OFFICE WARFARE. 


Higher Officials. The Letter Sorters, Postmen, Telegraph 
Clerks, and Savings Bank Clerks !\ 


THe sequence of Post Office catastrophes is now com- 
plete, and the unsettled state of affairs existing in the 

vings Bank Department leads us to ask if ever there 
was such an unfortunate Postmaster-General as the pre- 
sent holder of that office? We think not. Shortly after 
Mr. Raikes’s accession to St. Martin’s-le-Grand, he came 
into sharp collision with some of the “higher officials” 
on the subject of the promotion of an official in the 
higher ranks of the Department. This ill-omened prelimi- 
minary, it may be remembered, was brought before the House 
of Commons, on which occasion the Postmaster-General 


event: 
which 
galax) 


| 
sti 
al 
} 
ha 
| ap 
1s 
lor 
4 
ov 

a fol 

| tic 

¥ bu 

} tw 

ab 

off 

aft 

an 

“J 

Po 

offi 
wh 

mo 

sub 

gro 

is 

nes 
— a pro 
= = A gen 

he 

an 

time 

mon 

to 

of 

than 

gi 
we h 

— speal 

unde 
esp 
posit 
and 
surel 
no W 
their 
abste 

short 

natio 

Wi 
acq ue 
} to su 

be su 

a the ir 


_ THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. 


JANUARY 16, 1891.] 


stoutly vindicated. his selection, declined to be dictated to, 
and, indeed, made but slight efforts to hide the hostility of 
“higher officialism.” Since then, whatever tension may 
have existed has been removed, and cordial relations 
appear strongly in evidence, at the present time cemented, it 
is not unlikely by the well-advertised, if somewhat tawdry, 
loyalty which marked the Postal Jubilee of 1890. In the 
present state of affairs, it may be advisable not to 
overlook this forerunner of so much. subsequent trouble, 
for it is not altogether impossible that im’ this direc- 
tion may‘lie some of the factors which have contri- 
buted to the recent unprecedented course of post office 
turmoil and disaffection. After the friction mentioned 
above, and the example being to some extent set by superior 
officials, in quick succession followed the letter sorters’ 
movement, the great upheaval in the Telegraph Service, 
afterwards the ill-managed postmen’s agitation and strike, 
und completing the sequence there is now the so-called 
“Lock-out” in the Savings Bank Department. Thus the 
Postmaster-General has had no less than five phases of 
official and departmental warfare to encounter and obviate. 

Whether he has been successful or not is a matter on 
which there is a great difference of opinion, and it may be 
that his tactics, as well as those of his colleagues, have at the 
most been but partially successful in restoring order and 
subordinate harmony to his gigantic and, it may be, over- 
grown departments. 

Commercial men, following theze outbreaks with a business 
mind, may be disposed to come to the conclusion that there 
is something radically wrong in the administration of busi- 
ness connected with the Post Office. 

When men enjoying the fairly comfortable social and 
professional position of—to use an expression culled from the 
on speech of Sir Arthur Blackwood to the Savings 
Bank clerks last Thursday week—the “gallant English 
gentlemen of the Savings Bank,” find it necessary to vindi- 
cate their position and privileges in the way they have done, 
there is certainly some ground for looking upon their action 
as confirming, and in a measure substantiating, the causes of 
recent disaffection in other departments. 

We need not recapitulate the circumstances attending the 
so-called “dispute in the Post Office,” nor need we traverse 
ground already broken by contemporaries ; but there are a 
number of points on which nothing has been said. It has 
been said, and it is no doubt true, that employers of skilled 
and unskilled labour must on certain and sometimes unex- 
pected occasions demand extra exertions and sacrifices of 
time from their employés. Going a step further, we may say 
that it would be folly to question the sbeolate dependence of 
commercial success on the prompt overcoming of such crises. 
Much, of course, depends on the way in which special ser- 
vices are solicited and exacted, and though it is not for a 
moment to be su that we are anxious to uphold or 
commend the action of the Savings Bank clerks, it appears 
to us that the framing of the order, intimating the infliction 
of compulsory extra duty or. overtime, was a shade worse 
than injudicious.. It seems practically to have courted the 
reception with which it was met. 

Much as has been said against the Savings Bank clerks, 
we have to remember that Sir Arthur Blackwood himself 
speaks of them as even more than respected colleagues, and, 
under the circumstances, the effect of his arbitrary and 
despotic injunction’ requires little imagining. Overtime is 
positively abhorred by many members of the Civil Service, 
and this dislike extends well into the higher grades. It 
surely seems an unfair thing to tell people, who, though in 
no way lacking in official zeal, yet have, for the whole term of 
their service, politely declined to accept overtime, that their 
abstention from it on a particular occasion, especially under 
short notice, will be regarded as a case of glaring insubordi- 
nation, and treated accordingly. 

We suppose most of our readers have made themselves 
acquainted with the order we speak of. It is not unreasonable 
to sup that such a method would hardly be the one 
adopte or recommended by the principals of independent 
corporations, whether banking or mercantile. May it not 
be supposed that even savings bank clerks are amenable to 
the instincts of courtesy and kindness. We find it so, at all 
events, much lower in the labour’scale. The display of tact 
Which, might naturally have been expected from such a 
galaxy of well-bred and well-paid officials as those by whom 


the Postmaster-General is surrounded was, on this occasion, 
conspicuous by its absence ; at all events we, in common with 
many others, lowe failed to discover it. 

In the course of his speech on Thursday week, Sir Arthur 
Blackwood subscribed, in no uncertain terms, almost a fresh 
article to the Civil Servants’ confession of Faith. ** Obedience 
was the first duty of the servant of the State.” This is no 
doubt a remodelling of the ‘“ Queen’s Military Regulations,” 
by one of which military men are reminded that “The first 
duty of a soldier is obedience.” 

Now, though such rules and regulations define the duty of 
a soldier, and prescribe all kinds of consequences in the event 
of their being breached, yet it does not prevent their being 
occasionally disregarded and overridden by discontented and 
sometimes badly-treated sons of Mars and Neptune. 
Speaking in a collective sense, tact and kindness have pre- 
vented more breaches of military and naval regulations than 
have retributive and exemplary punishments, if we may 
believe those best qualified to know. In this direction it 
may not be uninteresting to our readers parenthetically to 
mention one case, that of the English war ship 7'heseus, 
which, manned by a disaffected and refractory crew, joined 
Nelson’s squadron just about the time of the blockade of 
Cadiz in 1797. The brave little rear-admiral shifted his 
flag from the Captain to the Theseus, and his kindly personal 
influence and command were so of that magnetic 
charm which becomes contagious that not only did discontent 

uickly disappear but, as was usual with Nelson’s crews, 
eelings of affection sprung up, and the men of the 7eseus 
proved themselves the equals of Nelson’s famous “ Aga- 
memnons.” 

As if to pledge themselves to good works, a note from the 
crew of the Theseus reached Nelson mysteriously one night, 
containing the following moving sentences : “ Success attend 
Admiral Nelson! God bless him and Captain Miller! We 
thank them for the officers they have placed over us. We 
are happy and comfortable, and will shed every drop of blood 
in our veins to support them, and the name of the Theseus 
shall be immortalised as high as the Captain’s.—Signed Ship’s 
Company.” Nelson felt nearly as proud of this as he did of the 
Order of the Bath, which he received about the same time. 

Harking back, however, to the postal struggles of the last 
few years, it is likely enough that the nation does not wish 
its civil servants to be governed by rules similar to those 
which control recalcitrant marines and disorderly militia 
men. 

For one thing, the soldier and the sailor are under service 
every minute of the twenty-four hours, but this is not the 
case, it is almost needless to say, with our Civil Departments. 
The Savings Bank clerks have properly expressed regret for 
their conduct ; no doubt, as they urge, they did not think so 
serious a view would have been taken of their conduct. It 
is also a matter for regret that an appeal couched in the con- 
ciliatory terms of Sir Arthur Blackwood’s speech on the 
Thursday following the contretemps was not delivered on the 
Thursday preceding it. 

Its object wonld have been fully attained, and its moral 
effect would have been at once. satisfactory and permanent. 
Placed in juxtaposition to each other, the autocratic secre- 
tarial mandate, and the semi-socialistic secretarial oration, 
display, in a most striking way, the extremes of administra- 
tive resource, the positive and negative of departmental con- 
trol. One of the conclusions to be drawn from the episode 
is that possibly an increase of the staff in the Post Office 
Savings Bank Department would prove beneficial to the 
public service. 


TESTING ARC LAMPS. 


By FRED. H. COLVIN. 


THERE is in use at the main Brush Electric Light Station, 
Philadelphia, an ingenious and praiseworthy arrangement for 
testing the arc lamps before they are sent out, or on repair 
work. It is praiseworthy because it saves the eyes of the 
workman, and ingenious because of its novelty. 

The testing rack is of the usual form, but in front of each 
lamp is placed a lens which is provided with a rack and 
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pinion focussing arrangement, and fitted in a horizontal 
—- way or frame so” as to be readily adapted to each 
carbon. 

The lamps to be tested are switched on as usual, but the 
operator, instead of watching the carbon points themselves, 

justs the lens to focus on the white wall several feet away, 
and there watches the enlarged and inverted image of the 
carbons in all their processes of burning, and sees much 


Mxruop or Testinac Arc Lamps. 


more accurately than if he watched the carbons themselves. 
This does not injure the sight to any perceptible degree, and 
is not only humanitarian, but gives a clearer idea of the 
action of the carbons. 

The accompanying figure, from the New York Electrical 
Engineer, will illustrate the plan quite clearly. 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


. “ Improvements in electro-magnets and in their application 
to arc lamps.” H. Harper. Dated August 24th. 8d. e outer 
or “series ” coil, composed of coarse wire, consists, by preference, of 
several coils sane in series and wound upon a lining tube, which 
may be of brass. e inner or “ parallel” coil is composed of fine 
wite, and is also wound upon a brass lining tube. The lower end of 
each tube is formed or furnished with a collar for carrying the weight 
of the wire. The upper extremity of the inner tube is fastened direct 
to a metal carrying plate ; the upper extremity of the outer tube being 
secured, by means of a and through the intervention of a 
vulcanite disc, to the same carrying plate. 5 claims. 


19,079. “ Improvements in electrical cut-outs.” F. Bryan. Dated 
November 27th. 6d. The inventor uses a conducting wire strip or 
foil arranged as a shunt or bridge across or between the points where 
the circuit is to be broken to ayoid sparking. 1 claim. 

19,450. ‘“ An electro-motor worked by alternating currents.” M. 
Dated December 3rd. 8d. Claims :—1. In an alternating 
current electromotor the combination of an armature and a coiled 
ring provided with collector and brushes révolving synchronously with 
the generator of the alternating currents, substantially as described. 
2. The described method of transmittiug by the same conductor the 
continuous currents for exciting the inductors of the machines and 
the alternating currents for their armatures, and of separating these 
eurrents at the place of their application into two branches, the one 
for the inductors including a coil of small resistance but high self- 
induction, the other for the armatures including suitable condensers. 


19,813. “ Improvements in the methods and apparatus employed 
in the heating, melting, and working ef metals, alloys and metalloids by 
the application of electric currents.” J.C. WernpieEy and H. Fostur. 
Dated December 10th. 11d. The inventors make use of a dynamo 
or other suitable electrical generator for the formation of a voltaic arc 
where required, and further introduce into the electrical circuit the 
metal, y, or other article to be heated, melted, or otherwise 
operated upon in such a manner that a voltaic arc can be formed at 
any desired point on the article, either by the _ to each other 
of two or more carbons or other suitable bodies forming the positive 
and negative pole of the circuit respectively, or the metal or other 
article to be , melted, or otherwise operated upon, may itself 
form one pole of the circuit, while one or more carbons or other suit- 
able body forms the other pole. In the union of metals or alloys, 
either in layers or otherwise, to themselves separately or to each 
other, they connect a cable or other suitable conductor to the article 
to be operated upon, and also to the negative pole of the dynamo or 
other electrical generator used. They then connect one end of a 
similar cable or other conductor to the positive | ee of the dynamo 
or other electrical generator, and to the ether end of this cable they 
fix a carbon or other suitable body having an insulated handle 
attached, and by which it can be moved about as desired, without 
danger to the operator. 4 claims. ; 

20,022. “A bi-planar electric switch.” E. Wirsoy. Dated 
December 12th. 8d. The inventor pivots a semi-circular ring at 
the ends of its diameter, so that it can oscillate up or down on a hori- 
zontal axis, and he pivots in like manner another semi-ci ring, 
so that it can oscillate to right or left on a vertical axis. One of the 


semi-circles is smaller than the other, so that it is free to move within 
the other. To both semi-circular rings he attaches a switch handle, 
by guides, so that the handle can be slid along either ring carrying the 
other ring with it. On each side of the middle point of each ring 
(that is to say, the extremity of a radius perpendicular to the vertical 
plane of the four pivots) at some distance from that middle point 
there isa contact. The switch handle can be moved to any one of these 
contacts, so as to close any one of the four circuits with which they 
are connected. 2 claims. 


20,082. “A method of and apparatus for signalling numerals, 
letters, and other symbols by electric light.” R. T. Turwsuxt. 
Dated December 13th. 4d. At the receiving station the inventor 
fixes a frame, in which are mounted a number of incandescent elec- 
tric lamps arranged in rows in different directions, such that by illu- 
minating several of these rows in combination or succession, groups 
of lights are presented, having approximately|{the shapes of the 
symbols that are to be signalled. At the sending station he provides 
a suitable electric generator and commutator connected by conductors 
with the receiving apparatus, and by means of this commutator he 

ps e i rows forming the desired symbo! me 
lighted. 2 claims. = 


20,582. “Improvements in electric meters and indicators.” J, 
Enxystem and 8. Kornprossr. Dated December 21st. 8d. A re- 
volving body communicates motion through the intervention of an 
intermediate piece, to a registering device the ratio of the effective 
diameter of the revolving body to that of the intermediate piece 
being varied according to the strength of the electric current, the 
8 of rotation being et varied either directly through 
the current to be measured by means of a solenoid, or indirectly 
through a branch current, in which are interposed two! oppositely 
acting electro-maghets. 4 claims. 

20,645. “New or improved means for protecting the metallic 
coating of telegraph cables from corrosion.” J. A. L. DEARLOVE. 
Dated December 28rd. 4d. The inventor coats the metallic strip 
with what is known as anti-sulphuric enamel, or other suitable enamel, 
varnish, or adhesive protecting material, by passing the said strip 
through a bath of the material, removing the surplus by means of 
suitable brushes or “ doctors,” and he then drys the protecting material 
on the strip by passing the latter, when coated, as above described, 
through a steam jacketed cylinder or other heated chamber. 2 claims, 

20,646. “A new or improved printing telegraphic a tus.” 
G. A. CassaGnes. Dated 23rd. 1s. id. The. abject of 
the apparatus is to receive the electrical signals transmitted from a 
distance and to translate them into typographic characters printed 
upon a paper tape, as fast as the transmission proceeds. The prin- 
ciple of the method consists in placing at the receiving station a 
number of electro-magnets equal to the number of keys which are to 
be combined together at the transmitting station, and in arranging 
these electro-magnets in such a manner that the attraction of their 
armatures will produce by means of proper mechanism, such angular 
displacements of a type wheel as are determined by the number of 
electro-magnets in action; so that the depression of any key, or that 
of any combination of keys, will bring immediately, under the print- 
ing pad, the division of the type wheel whieh bears the letter or the 
group of letters, to be printed on the tape. 8 claims. 


CORRESPONDENCE. 


Electric Light on Shipboard. 


Mr. Rankin Kennedy's letter published in your isste of 
the 19th ult., seems to me to be somewhat beside the mark. 
In his previous letter he.stated that lead covered wire without 
continuous vulcanised rubber insulation was a failure on 
board ship, and in reply I pointed out that this was not the 
experience of the English Admiralty or of Messrs. Sir. W. 
G. Armstrong, Mitchell & Co. 

All questions of insulation must in practice be reduced tv 
a compromise between cost and absolute excellence, and it is 
obvious that materials which from an absolute point of view 
may be the best, may for financial reasons be practically pre- 
cluded. The true question to be decided is what form of 
insulation and protection is good enough to give really 
satisfactory results at a minimun cost, and I can only re- 
iterate my opinion that lead sheathed cable insulated with 
yarn and bitumen meets these requirements very well, so far 
as the lighting of ships of war are concerned. 

No doubt mercantile boats present different conditions, 
but to these I have not alluded. 

I cannot agree with Mr. Kennedy when he states that well 
braided vulcanised rubber insulation is as waterproof as, and 
does not require more protection than the lead covered wire ; 
but ot this were so, I would point out that the latter 
would still be preferable, as the smooth, even surface of the 
lead and the way in which it allows the cable to be bent to 
fit any position, and causes it to remain in that position 
when once bent, give the lead covered cable a great aay..ntage 
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ELECTRICAL REVIEW. 


where really neat work is necessary. In fact where there are 
many corners and bends, lead covered wiring can be made 
very ‘much more sightly than wiring protected with wood 
casing or sheathed with iron wire. 

With regard to the question of cost I may say that some 
years ago I went very carefully into the comparative expense 
(1) of vulcanised rubber insulation with wood casings, and 
(2) vulcanized rubber insulation with lead covering for ships 
of war, and found that including all labour, the latter was 
considerably the cheaper. 

Bitumen is, of course, much less costly than India-rubber, 
which makes the saving still greater when lead sheathed 
bituminous insulation is employed. 

A. A. ©. Swinton. 

January 7th, 1891. 


Curious Phenomena. 


Being experimenting with some 100 volt incandescent 
lamps, I noticed some rather curious phenomena which I 
have never heard described before. 

One terminal of the lamps was connected to the terminal 
of a shunt wound dynamo, the other terminal of the lamp 
was lying on and in contact with the field magnets of the 
machine, the brushes were raised off the commutator (the 
machine was not running) and 56 accumulators were con- 
nected with the terminals of the machine and were conse- 
quently sending a current round the field magnets. 

On suddenly breaking the field magnet circuit the lamp 
lit up and went out again instantaneously ; but on examining 
the lamp afterwards I found that the filament had opened out 
so that it was within } inch of the glass thus :— 


I can understand the lamp lighting up on breaking circuit ; 
it was no doubt due to the induced current, as there was a 
slight earth on both mains leading to the battery, but I 
cannot understand why the filament should have been drawn 
to the glass, 

[also find that if you connect a lamp to some accumnu- 
lators, holding the lamp close to the field magnets whilst 
they are excited and then open and close the lamp circuit so’ 
rapidly that the filament never gets more than red hot, the 
filament will commence to vibrate so violently as to touch 
the glass, and a bright blue spark will appear at the point of 
contact wherever the filament does touch the glass, The 
higher the field magnets are excited the more violent are the 
vibrations, and the greater the brilliancy of the spark. 

If the field magnet is opened neither spark nor vibration 
can be obtained. 

If these are well-known facts, I shall be much obliged if 
you can give me any explanation of them. 

H. Hewlett. 


Force, Energy, Power, &c. 
M. Hospitalier has justly criticised “ Foot-pound’s ” method 
showing power and work done as a volume alongside 
energy as a surface. It struck me, however, on reading the 
latter's letter, that he perhaps did not mean his representation 


to be taken in diagrammatic literalness, but that having 


shown energy as a surface, he had reverted to the volume not 
48 a volume, but merely as something different from a surface 
to illustrate the next idea. The method, nevertheless, is an 
unsafe and misleading one, for it makes time a factor of 
work, N 0 doubt when the work done per second (or the 
power) is known, the work done in a given time is got by 


multiplying the second’s werk by the seconds in this given 
time ; but the time idea is merely accidental here, and not 
essential ; it is used simply as a means of arriving at the total 
work done, the notion of which as pure work does not involve 
the idea of time at all. 

Similarly, the Board of Trade unit is rightly spoken of as a 
fixed quantity of work or energy, for 1,000 watt-hours = 


coulomb 
1,000 x volt x Pa 


cancel, and we have volt-coulombs or joules. 

It would have been more consistent had “ Foot-pound” 
taken the Ib. oe or force), gramme (of water), or 
coulomb as a unit, shown by an upright line of fixed length, 
and the feet, degrees Centigrade, or volts, by a horizontal 
line of indefinite length. The completion of the rectangle at 
the point marking a given number of feet, degrees, or volts 
would then show the work done therein. Underneath could 
be drawn another horizontal line for time, the unit being in- 
dicated by the point where a perpendicular, dividing off work 
done in unit time, cut this line. M. Hospitalier says that 
power is not the work produced in the unit of time, but this 
is exactly whatit is, being, in fact, work divided by time, i.e. 
work per unit of time, whatever may be fixed on as such. 
“ Foot-pound ” also makes E ¢’ (energy x 1 second = power, 


energy 
whereas it should be a 


x 60 x 60 x second, the seconds 


The numerical result in the 


case of one second (as he takes it), is, of course, the same 
either way, but it would not be so if time exceeded units. 
Thus the rectangle cut off to the left by the time-unit per- 
pendicular referred to, would show power, and the whole 
rectangle would stand for work done, apart from connection 
with the time line underneath. 


Jas. McLachlan. 


I fully admit the accuracy of Mr. Hospitalier’s criticism 
of my diagram considered as a scientific exposition. Energy 
and work being really the Dr. and Cr. sides of the same 
account, should of course, strictly speaking, be represented 
by the same means (i.e., both as solids or both as super- 
ficies). It was not, however, a scientific exposition that I 
intended ; the hybrid diagram being merely meant as a 
visible peg whereon to hang remembrance, in which respect 
I still think it suitable and convenient. 

A desire not to tresspass on your space unduly, and a 
somewhat hasty writing of my letter have, I see, caused me 
to be hardly sufficiently explicit, and with your permission 
I will now add a word or two to my previous description. 

To anyone at all acquainted with the subject, it is of 
course evident that power is not energy x unit time: the 
mumerical expression of power, however, is the numerical 
expression of energy developed per unit time. Thus, takin 
the pound, foot, and minute as units of force, distance an 
time, respectively, if force = 330 and distance = 100, then 
energy = 33,000 foot-pounds, and, if this amount of energy 
is developed evenly in the course of one minute, then a 
power of 33,000 foot-pounds 4g minute (for convenience 
only called one H.P.) is at work. The continued exercise of 
this power for » minutes (¢") does “solid work” to the 
amount of 33,000 x ?” foot-pounds. 

In the equations printed under the diagram “rk ¢’ = power” 
should have been written “r per ¢/ = power.” 


The Foot-Pound. 
January 12th, 1891. 


The City and South London Railway. 

With reference to your editorial note at the foot of the 
article regarding the commercial prospects of the above 
undertaking, I have endeavoured to ascertain how much of 
the 50 per cent. on other railways is taken up in motive 
power expenses only. In the rd of Trade Railway 
returns figures are given rding the total expenditure for 
locomotive power, but ao Wisiaction is made between the 
expenses incurred in the haulage of goods trains and those 
involved in passenger train traction. Moreover, I am in- 
formed ,on good authority, that even the railway companies 
themselves are not aware of the exact ratio which the one 
bears to the other. You will therefore see that it is impos- 
sible to obtain the information you desire. 


THE TELEGRAPHIC JOURNAL AND 
96 
bin 
lle, 
the 
Ing 
ical 
int 
ese 
hey 
als, 
itor 
lec- 
ups 
the 
ides 
tors 
he 
the : 
ome . 
Je 
re- 
f an 
tive 
yiece 
, the 
actly 
itely 
OVE. 
strip 
mel, 
strip 
is of 
ibed, 
tus.” 
Om 4 
inted 
100 # 
re to 
aging 
their 
gular 
er of 
that q 
print- 
r the 


ELECTRICAL REVIEW. 34, 


The complaints made ‘by Mr. -Muackenzie-Ledlie, re 
dueed:.in the last issue the ‘REVIEW, are ‘mostly 
founded ; but I mnst take exception to the statement that 
the “ ventilation at best is excessively poor.” I found when 
travelling on the trains the other day that instead. of the 
ventilation being poor there was too much of it ; but this 
and other defects will doubtless be remedied in due course. 

The number of passengers on the-train when leaving King 
William Street Station on Saturday last at 11.30 a.m.—a 
busy time—was 27, and two additional passengers entered 
the train at the Elephant and Castle. On my return journey 


from Stockwell, at 12.15 p.m., there were. 33 passengers on 


board, whilst four others were picked up at other stations. 
On both occasions there were about 15 persons who from 
their behaviour I concluded were travelling for the sake of 


curiosity. 
A. Willbond. 
London, January 12th, 1891. 


I shall be obliged if you will kindly insert the enclosed 
copy of a letter which I have to the Electrician. 
Yours faithfully, 
A. Willbond. 


[copy.] 
Tue City anp Sovtn Lonpon RaILWway. 
To the Editor of the Electrician, 


Sir,—In the last issue of your journal you state : “ During 
the first 14 days, ending on Saturday last, the receipts 
amounted to £1,947, showing that’ 233,640 passengers had 
been carried during that period, or on an average 16,688 per 
day ; that is to say, nearly 40 per cent. more than was esti- 
mated by the pessimistic Mr. A. Willbond.” This is all very 
well in its way, and might have passed mnster amongst your 
readers were it not for the extraordinary fact—which seems 
to have escaped your attention. in making up—that you have 
yourself discounted your own figures by stating that it must 
“be borne in mind that novelty is only a temporary attrac- 
tion, and that comfort and regularity will alone secure per- 

The figures given by me in the ExecrricaL Review were 
based upon permanent traffic, and I have found when tra- 
velling on the railway that the actual number of passengers 
carried was, on several occasions, only a very small per- 
centage higher than given in my estimate. “It is, more- 
over, to be borne in mind that novelty,” which “is only a 
temporary attraction,” was at that tie still temporarily 
attracting: 

I hope that your readers who have read the two leaderettes 
in question will find my letter at last a “temporary attrac- 
tion.” 

Yours truly, 
_ A. 

London, January 13th, 1891. 


P.S.—When about to post this letter, I find that the 
official returns for last. week’s traffic give the total receipts as 
£748. Thus, notwithstanding the “temporary attraction,” 
the average number of passengers carried per day was only 
12,823, or about 74 per cent. more than the number given in 
my estimate. 


Is Science Disciplined Knowledge, or is it Something Else ? 


I find that I omitted in the foot note to my last communi- 
cation certain matters I desired to emphasise. In the extract 
which was given, Sir William Thomson refers to what he 
has termed “the known laws of diffusion of electric currents 
through non-magnetic conductors.” What I wanted to 
direct attention more especially to was, that it seems to me 
that there can be no absolute law, and consequently no 
“known laws,” each conductor through which transient currents 
are being transmitted having its own specific capacity. The 
_ capacity of soft iron to occlude energy is greater 

that of tempered steel, and very much greater than that 

of capper ; but no two samples of iron have precisely the same 
capacity, and similarly different samples of copper do not 
ave exactly alike. Soft iron not only occludes more 
energy when it forms part of an electric circuit than tempered 


steel does, but. it parts with a greater percentage of such 
occluded energy at-the:time the circuit is opened, and copper 


- eonductors.would seem only to have the power to occlude: 


energy so long as an electric circuit is cl through them. 
The shape of a conductor also affects. its. capacity to occlude 
energy, the specific capacity of a conductor in the shape of 
a ribbon being less than that of the same amount of material 
in the form of a cylinder, and the capacity which: a straight 
cylindrical conductor to occlude energy is very much 
less than that of the same conductor when’ in the form of a 
helix or.a solenoid; - ° 

An excited: electrophorus may be regarded as the electrical 
analogue of a tempered steel magnet, and a Leyden jar, con- 
structed of pure flint glass. may be considered to be the elec- 
trical analogue of very pure soft iron rendered. temporarily 
magnetic. 

It is almost impossible to completely discharge an electro- 
phorus, and it is very difficult to completely demagnetise a 
tempered steel magnet, A Leyden jar made of flint glass, 
however, discharges very completely, but at-the same time not 
absolutely, and soft pure iron st with magnetism very 
completely, but also not absolutely. 

agnets and charged Leyden jars resemble one another in 
the fact that they are both of them examples of a statical 
occlusion of energy, and it may be said of them that they 
comport themselves alike, and also differently ; en & piece 
of iron in the lines of force connecting the north and south 


poles of a magnet, and it becomes magnetically polarised ; - 


and, similarly, if matter be placed within the lines of induc- 
tion of a charged Leyden jar, it becomes electrically polarised : 
but electrical polarisation occurs only through a path of 
matter, whereas magnetisation can take place through abso- 
lute space. Now, the occluded energy of a Leyden arrange- 
ment, and also that of a magnet, cannot perform work, but it 
can form a fulcrum for mechanical force to act upon (in one 
case in matter and in the other in space),and by the expendi- 
ture of mechanical force, work can be done—influence 
machines and dynamos are cases in point. 

Physicists talk of the rate at which electricity travels ; my 
contention is that electricity does not travel. In a closed 
circuit, such as that of a dynamo, it may be argued that the 
electricity forming part of the matter of the dynamo circulates 
round and round, but not so in the case of a lightning dis- 
charge or that of a Leyden jar, where there is no circuit, but 
only a path. 

id think I am now in a position to point out a source of 
error which our physicists, it appears to me, have fallen 
into, and ibly Maxwell himself also, they seem to have 
confused both electricity and light with energy ; neither 
light nor electricity is energy ; light, it is contended, does not 
travel from the stars through space, but simply energy, and 
such transinitted energy develops light when it comes in 
contact with matter ; energy is also concerned in all electrical 
phenomena, and it is energy, not light, that travels at the 
rate of 192,000 miles per second.* 

It may be said I am coming round to the newer theory— 
in a sense, but only in a sense, this is true. I have arrived at 
my present position by correcting what I conceive to be the 
errors of our physicists, and I am pleased to arrive at some 
common ground of argument. 

My criticism throughout has been almost ape | con- 
fined to the elucidations of Maxwell’s theory by Prof. Lodge 
and Sir William Thomson, so far as their elucidations relate 
to such practical questions as the laws which govern the 
transmission of energy through the medium of transient 
electrical currents, be these currents lightning discharges, or 
be they alternations developed by a transformer, and I have 
nothing to retract from what I have said. 

In the course of my communications which have appeared 
in these columns during the last three years, I think it will 
have to be admitted that I have thrown some new light on 
inertia and energy, and also on certain of the more elemen- 
pd physical phenomena. Time will show whether I am 
right or wrong in what I have been contending for, but I 
myself am firmly persuaded that my contentions having 
reference to the electrical transmission of energy will be 
found to be in the main correct. 

; S. Alfred Varley. 


* Physicists talk of the’rate at which light and electricity travel, 
on reflection it will be seen that it cannot be correct to do so. 
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